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SUMMERY

Contrel  Keagures

A1l development projects have environmental and scolicl-
iec conseguences. The sccial and envirommental effects
of water development in a pmrticular gite may exteni
further than the planning area itsell. At the some Lime
any control measurss to reduceé ol control the negative
impascts will have effeats beyond the planning srea and
mav have effects at $he national level. Thereforedecis-
inng regarding these mezsurss are to he taken at differ-
ent levels aof uuthmrity; Same decisinons may be taken
and implemented by the regignal authoritises; others

remuire cgeiszicna at the nationsl level.

This study hishlighted some of the environmental
problems in the oroject area and raised issuss regardi-
ng water suoplies and its impscts on the vhyaical and
biclogical systems, It went further to assess methoda
of water delivery and evalusted the viewd of the ussrs
with respect to the type of water they get; their sva-
luation of envirenmental conditions; Ffactors contribu-
tin: to environmental degredation and how to control it.
The results cof cur surveys enables us te suggest some
measures which we hope, if properly implemsented, will

have positive effects 1in minimizing or reducing the
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negative impacts off water supplies on the environment.
Nost of the idsas supggested here are the result of long
discussions with the loecal communities as well as decis—

ign makers.

The study showed thal walier supplies alone — per sé
- will not cause negative environmentsl impacts, bub the
numan use of resgurces and mathods of water handling are
the main causses. Water muat be considered as 0One elemant
in a namber of interrelated facicrs working together to
hring change in rural sreas. Thae most important among

thege are i

1~ Increase in hoth human and apnimal populations up-
setting the delicate seologlical balsnce that existed for
years. That halance was maintained through the tradi-
tiopnal strategies and methods of resource menagement and
1and use., Traditionsl Torm of 1and use has bullt in me-
shanisms to schieve scolorieal balance in the Torm of
long fzllow pericds tc allow plant regeneraticTl. With
pepulation and snimal increase &5 & result of external
factors - medical and voterinary services — the Tallaw
pericd was reduced and more crazing pressure Was fell.
Trua the areas under hashab Trees, which was incorporated

in the rotaticn, diminicghed in sizes.
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2. Rural areag alsg experisnced some farm of acansmice

change -~ change from subaistence mode of argduction to

o

peasant form of econoiy = involving & large measure of
cgmmercialization and mﬁrﬁ involvement in the market &co—=
aoiny. This Teature resulted in the rise in levels of
wants and aspirations for betlier 1ife, To achieve these
aims, they started to produce mors which was achieved

by opening gdditional 1&ﬁd for cultivation without any
form of intengification or change in the methods af
producticli. As population increass scaelerated,. S0ME
form of land soarcity is felt and so large paris are rut
under continous cultivatinn for long pericds reducing

snil fertility and remeving vegetation eqvear,

3- Animal keeping 1in sich areas 18 csnéiﬁeré& as an
{nvestment — the only tarm of investmend kngwﬁ to sueh
people — and it is also considered as gecurity. Thus
the traditional ways of animal kempinghgqntinu@d taking
the asdvantages offered by both vaterinary go@vices and
water supplies. ThS traditional strategy ;pjﬁuch fragile
environment is to keep more animals to provide secyrity
when crops fail., Therefore, and as animsle are kept for
that purposs selling is very Iimited. Animals did not

enter the marketing system 1n large proportions. In this
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connection we have to draw digstinetion between change
in crop ferming and animal keeping. In the field of
erop- Tarming there lg MOre involvement in growing cash

crops and use ths extra cash for investing in animals

+5 meet the uncertainities of the envircnment.

- Gum collection as &l seanomic asctivity is a secollw
dsry occupation practiced durlng +he dead season. In
meny respects it 18 net a trus commercial activity. It
is clearly s pessant form of ecchemic sctivity teo get
=ome cesh to substitute far snimal cr Crop gelling., Un-
der such circumstances, +he concern for gum tapping and
hashab planting 1is still marginal. On the sther hand

the Gum Arabic Co. through its marketing policy - Very
1aw prices - coniributed to this lack of ccncern from
the producer's side. This argument is supported by the
results of survey which shawed that hashsb planting is
practiced by Pew even in villages which recussted the
Forest Depariment o provides them with hashab seedllngs.
I+ seems to us that +he main incentive for that reguest
ig the promise given for water provision. Algso We
found that even in those villages considered with

enthusiastic hashab growers,planting af hashab seedlingZs

i= given low priority with respect to crop planting
I bt = i Y
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Frem this disecussicn, it is clegr that theres are many
factors conirivuting to the present environmental degred-—
ation in the area, but water provision seemed to be the
most important factor creabing the nuocessary conditions
Tor mors cultivation and animal hesping snd contributes
affectively in accelerating the impacits of other factors.,
This i=2 so because water is provided without linking it
or integreting it to other rural development pragrammes,
Water provision has to be locked upon ss complementary
to integrated rursel deveolopment programmes. This cenld
e achieved by setting up a national target and clesrly
defined obisctives for rural water development, Tied tw
these policies iz the ¢riteris for chogsing sites for |
water previgion. This criteria must reflect the nationz
sl targets and objectives behind wster provision. For
example the target may be to provide water as a servies
and to schievs squity or to use waler as a catalfst for
environmental protection or to support other development

projects. All these will have an important influence
i = [® =

arn sites selected and type of water provided.

-
-
4}
i
o
e
1)
B
e
5
2
|.|.|

iteria failed to achieve the ohjectives
of proper land use znd resource management. This criteria

takeg dinto considerstion !
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1— Humar and animal populaticn TO~

5~ Potentizlities 6 the slite for develcpment

37— Hatural resolreé asprcta?

- Nearness to waber sSourees 10;3

F— Seasen of the siudy 107

I+ is clear that thie eriteria is nct strictly spplied
because ol political pressure. Algo the criteria gives
low consideration to natural resources and environmental
conditiong. Thus, in order tc use water tq effect better
rasnurce menagement, Tthe cfiteria maat he reviged to take

into consideration snvironmental and natural rescurce

situetion.

Ta immlement the new epriteria, it reguires & new
spproach from the part of the water providing AgellCy .
It has to take inic econgideration local jnitiation. It
has to recognize that the pecple are willing to pay more

for the essential servicss Lhan the government 18 charg—

ing them snd %o institute a new water pricing systen

aceordingly.

Based on this digcussion znd from +he results of
sur survey, it 1is possible to suggest some control measu-
res tg engure proper regcuree use and io peduce the nega-—

tive impacts of water. In suggesting thess measuraes we
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are fully awars that some cf the measurss g0 beyond water
to inelude matters related to the creation of the necessa-
ry inatituticnal frame work snd bodies capable af* co—ordi-
naticn resource use. We alsc believe T hat centrcls on
water provieion alone will not solve the problem of en-
vironmental degredation, because the csuses of the prob-
lem goes beyvond water tn inelude resource management and
attempts of rural develovpment in genersl. It reguires
cn-ordinated ascticn itsken by the different departments
snvolved in rescurce management. Thus the MeaSUres
suggested include =all thoss aspeets which we feel fesas
itle 3o be implemented in the prcject arsa. These
measures are grouped under the following ¢

1- Instituticnal framswork

2- Resgurce management

Z. Water supply provision

L— lanagement and sdministraticn of' water sources

= Leecal involvement and particiva atiocha

Institutional Framswerk

1. Land use planning.

At present there is neither the legislation nor the
sdministrative capacity to control the use of land in the
vicinity of the wateryards There is need for land use

rlans and laws and resulations te organize the use of
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natursl regources. e feel that the recional govern-
ments have soms cf the powers to sxercise such influence
gver land use.

2 Ty reinfores the forest law nod through the police
methods practiced today but according to working plans
specifying aress for felling and areas for regeneration
and creaticn of shelter bslts lc snsure g rational 1se
of forest resgurces.

S To make laws that regulate pasture ntilization in
sceorance with pashures condition and sanimal pressure.

It

==

s possible to SUEEes’ rotationsl grazing or leave
anrridors for the nomads, At village lavels there are
sttempts in this directicn., In many villages the nomads
are not allowed To Erazs in certain areas or allow

their animels to graze 1D hashab gardens, These regul-
aticns as enforeed 2V the willagers themselves but they
need government backing to aveld serinus clashes with

L=

the nomads.

’

+hat the gotivities of the anits

L
0

L, It is found
working in the Pigld of natupal resources managemnsnt
are nNow co—ordinated. T remedy this immediate action

miat he Laken at the regional level tqg create the
7

instituticnal Pramavwork capable of co-grdinating the
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activities of departments such as Range and Fasturs
Management, HAd, scil conservation and water prografmm-
ing, veterinary sepvices and Ministry of Agriculture.
Thie eco-grdinating body must creste the necsssary 1ink-
ages through the utilizaticn af village organizaticns
+o ensure the flew of informaticn down to the village

Tavel .

Respurce lianagement

] Ta achieve better resgurce management in sueh marg-
inal areas, water supplies may be uged as cabalyst
toc effect the change Aesired. oSognomic loglc sUgg-
ests cohncentration cof investment to achieve ecolhol-
jes of scale, while ecolozical losic leans towards

dispersicn of investments sccording to population

and environmentsl conditions to soread the negative
jmpacts. This cculd be achieved by providing
complement ary water seources in different locations

g.g. haffirs in certain areas capsble of holding

watar for 3=-4 months then supplemented by a water-

yard in asncothsr 1acation to provide water Tor the
rest gf the year. This policy must be tied to the
syagtem cof rotational grazing slready suggested.

Z- The present eommanal land tsnure svstem, despite
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its flexibility to sccommeodate the economic changes

that tock place in the area, but it scems to be a

i

majer obstaecle 4o better rescurce msnagement. Step
mist be taken in the dirsetion of seperating village
lands from areas of cpen grasing. 4 further step
may be taken towards giving fres titles to hashab

gardeng.

ct
o]

Models and sxperimental farms at village level
teach the villageré rroper farm nusbsndary and the
right mix of crops. At present the traditicnal
farming receives no guidance and it is left te markeset
forees,

The wateryard and its hinterlasnd must be resurveyad
to compare the initial reconnaisance survey with
conditicns at the vime of the gecond survey toc en-
able impact assessments on the physical, human and
livestock conditicns., Buch resurvey may suggest
cpening nsw wateryards cr to expand the capacity

of the c¢ld and tec redefine the criteria for water

proviaich.

Water Supply Provisgion.

The Criteria for water supply provisicon must be



S

ravised to give more emphssie to environmental

sonditions and natural resguree potentialities and

i

ne suggested eriterisa should include

(>

capabiliizes:

52}  Anvirgnmental conditions ¢f the area with
particular smphasis on pasturs conditions,
vegetation cover and snilsa;

%) earrying capacity of the ares should determine
the type of the water sgurce to be provided
and the capaclitiy;

o) potential for development in order to create
growth centres and ant merely service centres;

d) community awsreness of environmental conditions
and willingness %6 participate in efforts %o
centrol degredation and acceptance of any control
messures that may De suggested by the waisr
providing agency.

&) active involvement in hashab regtocking pro-
SrEmmes:

£) willingness tc pay some of the costs and abi-
1itvy to be involved 1n water adminisiratlich.

The type of waler +5 be praovided must meet the nesds

]
—d

of the village population especially in degraded
gress This could be achieved through the ereation

£ "iatsr Associations' formed from the village
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pepulation and its envelopa.

The standara walarysrd design must he ghondoned in
Taveur cf & design thal achieves separaticn between
human and spnimal use and taking inte consideration
that mest cf the watep collsetors are children.

Ws support the construction af standpipes in difr-

erent parts of the village., In 4he project gsres,

gocd example is provided by Jhabula village.Regu-
lations mist be set and implemented to ensure that
stand-pipes are used for human consumption only.
In this comNection, village crgsnizations may he
invelved in the implerentation of these rules and
regulatione.

Separate watervards for animals especially in sress
with high esrrying capacity such as the sreas in
the margin between Umm Buwabs geries and PBasement
complex.

The present water pricing system must be changed.
It should net be equal te all. Komads must pay
Mcre especially in wateryvards where gigns of de-
gredaticn are very clear. That i8 tc make high
water prices in the northern zore ang relatively

lower in sress with high carrying capacity fto the

saouth,
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b— Alternate cpening of water points, That is some
water points may be opened for use early in the
dry secason snd closed while arother watervard will
e cpened late in the ssaschy

T It is high time to abandcn the spprosch nf drill-
ing where underground water is found, Techniques
miat be found to solve the watsr problems nAl the
eo ceslled dirficult areas, so that water 1s
previded whers it ls needed acccrding fo natural
resocurce conditicn.

&- Attempts shouid be made to intrcduce rain water
catchment system sc that rain water may Le stored
in cisterns especially in ssny areas.

Alan small tanks drswn by animals may be
designed to be utilized in itransporting water, The
ccsts of these tanke may be paid by the village

through itz water committse.

Q= Simpls water treatment methods may be introduced
in villages with haffirds. Research must be ik gt
ed to understand fully the traditional systems
of water purification in crder fto improve 1t and

te diffuse 1ts use.

10- Te investigate the possipility cof providing the

shallow wells with hand pumps. 4lsc Lo improve
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water guazlity and to avold egntamination of the
shallaw wells cement raissd platforms may el
constructed.

.. Mansgement and Administration.

q- Operaticn and mainhsnance must be cangidered and

ineludedin esrly phase of planning.

i Maintcnance must be jecentralized, and shouldered
by N4 through its regional worikshops. Moblls
teosms must be formed and given the responsibility
of maintaining certain number af wateryards.

T MAW must sstablish stores, in the regional work-
sheps fer spare parts and fuel am +o furnish
the maintenance teams with t he necocssary eguip-
ment and logisticsal suppcrt.

L~ WAl muat sraein the wateryard pperators and try
tn diffuse the technonogy af wateryard mainten-
ance to the private sector,

By The pumps must be atandarized, because this will
facilitate maintenance problems.

- Tess certain administrative regponsibilitiss to

the lacal comiunity.

5, Lopeal invelvoment

1% It ig truely stated by shepard (1981) that "'the
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Orn the cther hand sSome MEaAzUresS and recommend-
aticne may be implemented by N4¥ while others
reguire laws tc be passed by the regional
government. We feel +hat the present crgan-
imaticnal structure of NAW in BL Obeid is
capable of implementing these Measures. Wnat
is reguired is the creation of the "socio-gco
ncmic® or ‘envircamental office’ to superviae
tha creation of the Water Committees. This
sotinn is not new because 1n 1969, Ministry

af Rural Development and OCo-operatives - which
ineluded RUD - supservised the creation of Rural
Develapment Commitices and contributed effect-

ively to the spresad of self-help concept in

the Sudan.



CHARTER L.

PROJEOT_IRRINITION,

Introduction

The Institufe of Bpvironmentsl gtudies (L.E. a0
agreed to desipgn and cerry out s bageline survay and
design an anvironmential impect monitoring sratem TOr
worth Kordofan Pural Water anpply Project funded by

LRE,

]

The tzam selected fOr this job includes experts
with the following spgcislizaticns :

1, Geologist.

2, Rural Tevel opment expert,

%, Geograrher with experisnce in the field of

water supplies.

Thay Wene ag=isted by experts specizlized 1in

sgriculturs, Rangs and Pasture Managemant snd fpric—

ultur =1 ®xtansion,

In ®1 Chesid other ~-zperts jeoinad the tesm mainly

i

geologiats =nd hvarologists from Rural Weter Tevelopment
porporation, Fange -nd Pasture Mensgement and 301l

geonservation tdministr=tion,

Scope s=nd Objrctives :

The objectives of the haseline survey -re O rovide

data =nd infommetion on the following s -

.



1, Data on water consumbtion hehits,.

o.- Datia On 1-nd use =nd 1ivestcock and affects On
each of —a=ter supplies.

i Ernvironmentsl imp=ct which existing wakter supplies

heve on the project =re=.

i, To pecommend control mechsnisms 1n order tO
minimi-e the negstive environmental imp=ct of
water,

5, The survay tesm is to examine the proposed sites
for weter provision snd provide = 1ist of gites
in order of priority and rec ommendations £0Or the

type of wmster system to be inst=11led.

To desgign a monitoring system for follow ulP

Iy

atudies to be used as indicators of environmental

change.

o R0 aollaborate with CtRE =nd WAy in drewing ah
operational Plan for execution,

Data CoOllection :

To achieve these obj=ctives. data mus=t be collected
on soci=l, economic and environmental pPeremeters in the
project sres, Three methods were amployed :

a) Questionn=ires,

b) Records. vreports =nd files.

¢} Observation, snalysig of air rhotog and ground

truth verificetion,



a) Questio

3

hres ©

(i

E—

nnaires i

wpes were preParsd :

L

General ... tO© collect data~through interviswing

group of villagers — o0 their views with regard

t o

ec O

(ii) Hou

i

e wla
el

their water supply, envivonmental conditions,
nomie activitiss, bahits and cusioms, &8tCe.
sehold Gl St ORIl e s LA guestionnaire
intended Ho collect data on water consumption,

er use, wabsr collectlion, inveolvement in

managsment ste,, Only some rsndonly selected

villagers Were interviewad,

(iii) Well site Observation ... A shest was PrePared

ine

luding items to be observed in the wateryard

auch as general condition, numpver of Pesople and

anim=lgs, eondition of rumps, tanks, troughs;

people and animal from other villazes using the

source ate,.

b) Records and Reports :

Both in
js Tound in
ioIlt 'Th'ﬁ BeE

locagtion, w

21 Oneid and in Khartoum a 1ot of inf ormation
peports and files of tha Bural Water Corvorat-—

recopds provide information on tyre Of sources,

e

ater yield, breskdowns snd meintensncae etc..




e

The project sre= 1s well covered by alr phot cgrarhs
snd s-tellite imagery. The team oObtsined alr phot ogr-rhs
+ oken in 1965 and gatallite images taken in 1??5; This
+ime apsn ensblsd the survey team to compere Lhe present

envirvonmental conditiong with those of 1960s and 1970s.

The team mads two vwisits to the area, The first was
made in April 1982 snd the =im Was :
1. To familisrize ourselves with the comditions
of the Projsct =rea,
o To tegt the prepared questionnaires,
%, To locate and c0Ollect bsclkeground information
cn the project area,

L,, Tovigit some of the rroposed sites.

Turing this visit 25 sitss were vigited and data Trom
these sites were collected. Turing this visit the team
cbtained all 1i=tg of proposed sites. There were LwWo
ligtss the first rrepsred by Rural Water Development
Corporstion in ®1 Obeid and the a-cond was the 1ist
prepsred by the Forest Tepsrtment showing their activities
in hashab restocking. The idea behind incorporating the
villages chosen for hashab restocking for investigation

with regerd to the possibility of water provisgion is
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aungment the acscia seneg=1l restocking Programme in the

ares =nd tC integr-te the two getivities,

The second visit weg made in May =nd June and lggted
for 36 days. Turing this visit =ll proposed sites were
visited and a villoge questionnaire was filled and
obgervations regarding the enviromnmental conditions
were made, Detsiled investigations were made in 20
villages where both village guestionnaire and housshold

guestionnalires wWere £i1led. The total household heads
interviewsd reached SRR
Beside these activities, data Was collgcted ©On

pasture condition, vegetation types, density of vegstat-

joncover as well as agsegsing the condition of the water

]

ourcs with regerd to its necd for reshabilitation or

rectification,

It is hoped that the dots collected on the rhysicsel
and soOcial resources will help us in suggesting control
mechoniams =snd in designing anvironment=l menitoring
syetem, It is worth mentioning here that this is the
first time when snvironmental considerations are ftaken
into accmunt when initiating development projscts in the

gudan,



GENTP AT, CH AR ACTERISTICS OF THE PRQIECT AFEA,

T — e

The Project ires lies between Latitudes 12°30' snd
13951 Woprth and Longitudes 30°00' and 31°15' ®ast with
an aporoximats total ares of 22,LCL sousre kilomelers,
(FPig. 1). Administratively this ares is divided int©

three districts namely :

1, Bastern Kordofan Region.,
o. Central Region ( Bederiyal.

%, Northenstern Pegion ( Der Hamid),

tecording to 1973/74 Census the totsl population of
thege digtricts wes found to be 11,2.5,?:?:[} persons of which
319,918 lives in Fagtern Kordofen; 15C. 593 in Bederiys
~nd 93 207 in Dar Hemid, Tt wopth mentioning hers that
the Project Ares do not cover the total =res of the three
districts, Thus the eastern p=rt of Tast Kordofan includ-
ing Wad Ashsna Pural Council -=nd Shirkeila Pursl Council

ag vell =8 the Worthern p=rt of Dar H=mid =nd the Western

part of Bederiya district are sxcluded,

The 1973/74 Census show that popul ~tion densgity not
to he more than 13 persons per s~uare kilometer in ®astern
¥ordofan snd 10 persons in Bederiys and 9 in Dar H-mid,

They live in villsges and hamlets of different sizes. The




lop=tion =nd sir-e of these gettlements are influenced to
a large extent by the availability =nd adeguscy Of water
suprlies. Thus villagss with permanent =nd sdéguste ws=ter
supplies are bigger in si-e and in most such villeges the
total number of households ars found to gxcesd 300 whils
the total populstion exceed 1,500 persons ( Tebles 2.1 and
2.2), The tables revesl that most of the Dbig sized vill-
ages ave found in gones ITI, IV, V and VI, (Fig,1). Also
it shows that sbout 20,5% of the villages surveyed haove g
population of more than 1,500 persons while L1% have a
populstion of sbout 500,

Village size is also influenced by the rescurce
potentisl of +the hinterland, but the most importent
factor ig watar eveilability, Tormallwv such big villages

Have morse than one waher source,

Main Trihesg :

The Project Ares is inhsbited or visited by = nunber
of tribal groups. They arse both gedentasry and nomsdic
tribes.

a) Sedentsry tribes,

Gameama'a is the dominant sedentary tribe found to
cceupy meost of Eagtern Kordofan digtrict sspecially the

fentral =nd FWorthern parts.



Eederiya Oceupies the central part sround Bl Cbeid
T owrl,
Tar Hamid ( a name given 0 meny tribes) cccupy ths

mogt northern p=rt of the Project 4rea sround Bsra torn,

shuweihst is found in the weatern and southwestern
Pc.irt M

Beside thege dominant tribel grouPbs there gre many
small tribes sumh as Hsuss in Br Rahad area, Ghodiyat
sround JTebel ©d Dair, Fal lsfa around Barbur, Manasra in

Timm Gerire and Tumsm tO the east of ¥aggeil,

1) Womadiec Tribes.

Shenebl~ ig found to be the m=in nomadic tribe roaming
~11 over the Project irea staving between October -nd Junée
and forming L9,5% of the nome=dic tribes vigiting the ares.
Turing the survey, Shenasbls ware found digtributed in sll

thysiographic =oOnes.

Kawahla, ¥Kebsbish =nd Howsmeer =re new comers, They
come to the Project Area.hecsusSe of drought and 1lsck of
pasture in their graring grounds to the north. During the
survey ( April =nd May 1982) they were found sround Bars
and in zones IV and VII, These nomsdic tribes own largZe

number of camels and sheeld,
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Hawarma, is =2 cattle owning nomadic tribe used to
spend the wst sessin in the south and southwestern parts
of the Project Arsa t0 sscspe the mad and biting flies.
found in the clay Pperits to the gsouth, Table 2,3 ghows

the nomadic tribes that stay for soms ftime in the srea
studied., It revesals that 49.5% of the nomadic tribes
found during the survey were Shanabla while ¥absbish

form 15,37 -nd ¥awahls 7 of We did net find any Hawaozma
but a 1-rge number of villsgers in 7ones W and V reporied

their presence during the rsiny se=sson.

Gegclogy :
Two Princip=1 reclogicsl form=tions congtitute most
of the sres of investigstion, Thass are the precambrisn

omplex =nd ths tertisry - nusternsry mm Ruwsbs

a

Easement

o

formation, There are mindr OccuUrrelces of the Waws formate
ion as well,

The Ragement Complex constitutes the gouthern part of
the ares, Its contsct with the Umm Ruwsba Formation 1s
roughly defined by the 1ins 21 Hamra-81l Gafeil-Tmm Sot,
from which point the -cecntaet swings to the north west,
(9es Fig, 2). Most of the basement is overlain by sand
and/or thick regidu~l clays. Rasement cutcropg Oceur as

low hils such =8 the group of Jebels near Tlein gtation
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or the imposing Jebel BEd Dair south of Er Rshad, In Eascement

rocks, ete., there are numsrous quartz ridges .2, Ban
rocks

Jadeed, Kurbaj, Much wezathsred/can be alsc examined in

shallow wells dug slong the numsrous Khors ( dry water

courges) in the basement terrsin.

The Basement Complex is 2 precambrisn group of rocks
ususlly subdivided intoc two categories.; an older basement
ond the younger granites, Thes older basement underlies
much of the basement terrain and consists of granite
gneisses, older nlinremetagenine granites and mignatised
granite gneisses =snd gnelissos, accompanied by Prominant
guartz veins,

Without entering into the details of the older basement
peology, it is sufficlent to note that the Ppart of the
bag~ment most favour-hle to ground water storage are the
faults (utilized by Khors) especially those cutting

through migmatised rocks,

Younger intrusive rocks occur in Jebel Ed Dair,

Tebel Dambeir and J. Bl Tibna, s11 in the Simeilh Br Rahad

[

arga. The largest jebel in this group is Jebel Wd Dair
which is a lsrge granite mass which hss influenced the
Datterns of gettlement in the ares through the water

bteasring rediment surrounding it, The Nawa Formation is

g group of nearby flat lying beds of arcoOses, gresywakes,
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micaceous mudstones and farruginous mudstones. This
formation ig best known from & horehole drilled near
Maws Jtation where the formation is sgbout 60 m. thick,
The Nawa formation is partly preserved in downtaulted
blocks and mey ke examined in some of the tributariss

of Khor #bu Hsbil ( Shaddad l?&l}.

Borsholes drilled into the NUawa Tormation in Nawa
and Kazgell heove proved the formstion to be capable of

yislding a moderate water suvrly.

The Tmm Ruwabs formation is largely e succession of
cospae to fine sands and clays of riverisn origin
deposited over the greater papt of the area under
congideration, The TUmm Tuwshs formation was depegited
ag a result of late tertiary moverments, due to latter
stages of the pfro-Arashisn rift system. During this
phase the Nubs Wountains bhlock w=s raiged while the
surrounding areas to the north esst, socuth e=ast and
west were Eradu-lly down warped, This down warping
took pPlace over a large arsa, resulting in the formation
of broad shallow troughs filled with unconsclidated
sediments., In our srea and elgewhere more rapid down
Warping D&uurred qlong narrow grabens and this gave
rige to deep trenches filled with great thicknesseés

of unconsolidated sediments, In the project area one
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quch trench was recognived LY drilling snd geophysicsl
surveys (Bl Shafi pers. oomm, , Mitwalli, 1969, Ftrojexport
1970, 4li e=nd Whitely, 1981), This trough Was further
outlined on the basdis Of vopehole data, satellite photo-
interpretation and field chaervatims. The deel trench
extends from a point goutheast of El Chshsha =and extends
in a WNW direction to Bara ond 1 FKheiran area where it
ig truncated by = fault striking parsllel to the present
1ine of sxtension Of the Fheirsn oases, The Bara-Tmm Puwsbs
tpench is of uneousl depth being divided into three
distinot parts : The Bars dee basin, the TUmm Ruwabsa
deeD bosin =nd the intermediste bagin of moderate depth
(Qee Fig, 2). Thse sctual depth of the outlined basins
is not known precisely but the Bsra hagin is congidered
to be sbout LOC m, deeD foAd, Op.eit,), while the inter-
vening part of the trench has a much less depth in
comperizon, Thus the Tmm Ruwsha formation can be
aubdivided into thres types : the thin Umm Ruwr=ha
covering a broad ares, the deep Umm Ruwaba in the Bars
and Tmm Ruwsba basins -nd the moderate TUmm Ruwabs at
sh=l1lower parts of ths trench, It is gensrslly conceded
that the stratigraphy of the Tmm Ruwsba formation is
confussd because of the highly variable nature of the

viverisn sedimsnts. In thig respect the Eheiran region



e b

(E1 Bashiri etc.) is remsrkable Tor the consistency of

at least one bed: that of the guartz sands ©Of low iron
content ( Shaddad, 1967}, This bed is exDPosed erratically
over an area of general north-south extent, of about

Z0 ¥Km, long -nd 10-15 Km. wide. This leads us to post-—
ylate the existencs of o 1lake of rescent age extending
over the Fhelran =réa and possibly Bara a8 well, The
sediments of this l=ke =re cheracterized by the alternat-
ion of white s=nds and sandy clays, The top most Part

of the section in the middle of the Fheiran lake is
characterized Y ~l1ternsting pink sends and very light
density cleys with shell fragments, as well as a congider—
shle admixture of giatomites -~ccounting for the 1ow
density of the cle¥s. qimil=r scediments =Te deseribed
from Bars ( Shaddad 1967), =s well as NumMErous interoliume
hollows and low l=nds all OVer centrsl Kordofan ( Hunting
1963), This clearly Places the formation age as Dost

wind blown 90z,

Most of the basement surface is covered by thick
regidual clayvs of very wide occurrence, They underlie the
»ind blown sands and are exposed on wind ahadors as far
north zz TTmm Bader arsa, Thev =re Sxpossd by erosion in
areas south of Bl Oheid =nd hsave been recorded in shallow

wells dug on the creats of s=nd ridges overlving the



bagement ( 50 called longitudinal dunes). The Umm Ruwsba
and most of the bassment areas north of the #bu Hsbil

Khor =re covercd by wind blown sand of variable thickness

(up to 2C-25 m.).

Tectonic Tvolution of the sres i
Tertiary—quaternary tectonic movements have Playsd
an importsnt role in the formation of the Umm Ruwsba
sediments as well as the contrcl of geomorrhology and
«0il distribution in the aréa. The major trend in
teotonic movements is ths process of uplift of ths Wuba
Vount ains block and the down warping of the TUmm Ruwaba
depression as = whole, -nd the formestion of the decP
Timm Ruws=ns grsben, Theas movements =DDesr 1o heove takesn
lace during epoch of tectonic digturbance seParated by
cpochg of relative tectonic stsbility., Ths movements
have lead to unequal uplift of the Wuba Mountains block
leading to the formation of more uplifted minor blocks
such as the Bashad and FHelban plocks., TLater on =fter the
formation of the Qoz the Muba hlock wes fsulted along the
tresent course of Khor Abu Habil =nd this was followed by
+he rapid uplift of the asreas north of the Kazgeil-Br Raha
sXis, This in turn 1ead to the rapid vemoval of the sand

cover oOver the Bl Obasid block and the exposures of the

underlying clay layér, egtecisally in the more nplifted
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smaller hlocks such =5 the one between Ehor Bl sbhiad and
Ban Jadeed. The numerous faults developing in the

Bl Obeid bleoeck are untilized by Ehors snd sre thus very
important from the point of view of ground water 10cal-

izatdon,

Repested tectonic digturbsneeg of the bloecks north
of the Tinm Ruw-=ha area hsave lesd at times to oPening and
cloging of wind ecorridors which in turn lsad to the
formstion of zones of transverse dunes, Thus the eastern
gvatem of transverse dunes in the area was DPrcbsbly due
to lowering of the region to the north snd formation of
z brogd wind corridor, later suppressesd, Henee tha esstern
s¥stem of trensverse dunes can be viewed ss older then the
western gystem now being developed over the Xheirsn, The
pPeculisrities of the geclogy of the Umm Ruwsba in the
Kheirman aress can be explained as duse to the develoIment
of g major river coming from the Worth at =2 time of humid
climate, PFollowing the egtsblishment of the pPresent desert
conditiong in the lagt 10,000 years or so the dry vallew
of the ssid river gave way to a wind corridor, respbonsible

for the prasent desert encrcachment over the Eheiran area

Geomorrholcgy and Soilg :

The geomorrhology o©of the project area is a Product of

interaction of vleistocene — Recsnt neotectonic movements
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and clim-tiec Tluctistions, This 18 ¢lesrly s=en from
s pongiderstion of the mein geomorphic units, The =oil
cherascteristics of each unit result from sncient and

modern scil forming processes,

The msin geomorphic units of the Project Area ars

congidered here starting from the oldest (Fig, 3).

a) The ancient Umn Ruwsba drainage system, One of
the striking fe=tures of the area under congideration
is the shsence of major ¥hors draining the Nuba blonk
in the direction of the Tmm Ruwsha graben, The myster-
ioug Aissppe-rance of this msior and extensive  drainage
svatem., c=n only be exPls=ined =25 a result of the ﬁide—
spread s=nd movement from the north ~nd the subseguent
formation of the tbu Habil chennel which effectively
gidetrscksd on coming wster and sedimenis originsting
in the Nubs Mount=ins -rea, Thus the sncis=ni drainage
system wos pPreserved ss a svsbtem of sound ridges
(30-25 m, high} s=lternating with brosd troughs (up to
1000 m, wide) known by some outhors ass the longitudinsl

dunes ( 8.g, Hunting 1963, Pacheco & Dawoed 1976).

The exrlenstion provided by Hunting sesems too
ingeneous and does nct fit the cbserved facts. According
to those writers longitudinal dunes formed under the

im?adt of slternating morth and northsast winds thus
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leading first to the Tommation of barchess and then the
slongestion of ths barchass in a south easterly direction,

( Warren 1970) ~ho w-s not haDPy with the exPl-n=stion
preferred to refer to a "ZIOne of s=and ridges" rather than
longitudinal dunes, ‘Warren =1lso obssrved that ssnd ridges
are often 25 to 30 m, high but show no preferred direction
of assymetry of slope, Thsy sre usu=lly gently curving or
straight in plan znd show regional swing groups rather
than individual sinuocsity, The distances belween ridges
vary from 600 to 1800 m, ©on averags about 1650 m. Feild
chgervations have shown that these sand ridges ond theif
alternating troughs are underlain by basement rocks with

a thick clav cover, The troughs sarve as chann=1g for
running weter during the psriicuvlsrly hesvy Tain seagon, .
On the other hand the troughs =re lined by Bosbab trees

( Adensonis disitats) ~hich vsuslly occur along Fhor beds,

in this reglon.

Examinstion of the gvstem of sand ridges in setellite
imagery has shown th-t they snd ubrurtly ageinst ths
mergin of the Imm Ruwebs trench. I% is noteworthy that
the thin TUmm Ruwsha sediments near the termin-tion of the
gand ridges, =ré cOarser than ususl, 4 similsr expl=nst-
ion for longitudinal troughs and ridgss was advanced by

Bakheit (1982) for the arsa of WE Darfur and WW Kordofan,
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Since drsinage within the Umm Ruwabe hinterlsnd is
largely controlled by faulting it follows that the system
of longitudinal troughs can be an important source for
shallow lying ground water, The scil chq?ﬁcteristicgéf
of the sand ridge =nd hollow areas sre governsd by two

factorg : -

1) In the sand ridges it apPears that a slight
concentration of the clayees fraction occcurs st the
lower ridge slopss, Hence the ridge crests and slope
soils ore mainly reddish vellow sands oOf waskly fine tO
aubenguler blocky structure grsding into structureless
maasive sands of neutral reaction ( PH 7.0.6,6), Sometimes
sharp chenges of PH (to sbout 5.3) =re noted in lower
ridge glopes and =ttributed to more =ncient soils being
coversd by fresh sand,

On the whole these sends are low in nitrogen snd
availsble phosphorus and hsve moderats Potassium supply,
EXchsngeable calcium is very low or sbsent. Low ridpgs
31 0De s0ils ware found to have better moiBturs regime
than erests =nd upber slopes, They have four times
availsble moisture (3.04) than the crests and water
moversnt ig leas rapid, For these ressons cultivation

ig mainly concentreted on lower ridge sloPes.

1/ All soil date re extracted from Hunting, 1963,




Interridge hollows »-re often cccupied by lacustrine
deposits intermixed with ferruginous clays brought down
frﬂm the sand ridgss. A tyric-l interridge hollow =shows
s0il consgiasting of an upker sandy layer followed below by
layers of grey sandy loam to g=ndy clay 10@5. The react-
ion'of the soil is strongly glkaline, Shell fragment are
aommon, FPhosthorus and nitrogen sre ususlly low while
potassium is moﬂerqte; mxchangeable Wa very low and the

s0ils are usually nons =ssline easy 1o cultivate and yield

good crops of Penigsttum., Sorghum snd 3csame, In Flsces
the cl=v content msy be grest ~nd under Trevailing alimatic

conditions it cannot ke utilirzed for cultivation.

b) Han

Sheet over Umm Ruwsba Sediments :

This geomorthic unit mav be further subdivided into
tr-nsverse dunes =nd dune complexes without preferred

orientstion,

i} Tresngverse dunes oOccur in tro main fields : a large
triangulespr field north of Taysrs =snd sagt of Bsra. cOrer-
ing =sn =res of 1300 s~ Bm, and g marrow elongste field
west of Eera trending S-N from tshaf Bl Bashiri willeges
+o Sharsshar in the north, The srea Of thig Ti=14 is
approximstely 500 Km, These shall he considered here in

brisi.
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1i) The mein field is apperently the older of the
two, 9and movement within this field is praatieslly
arrested by the growth of vegetation. In the gouth
near Bl Taysrs where the dune Tisld tabers of'f, ths
topograrhic contrsst betwesn the dune crests and
valley bottoms is ususlly in the range of 1O m, A®G
the valley bottom the ssnd is slightly more cchesive
than at the slope or crest., There ig slight difference
between dune erests ( natural to slightly scid Fobi 2y
whereas st the bottom it is neutral throughout the
soil profile, There are differences emphasized in
other ways, For insgtsnce oOrgsnic carbon content,
total nitrogen svailshle potassium and exchangesble
ealeium, =11 decrease Trom vaolley hottom to dune
cregts., Though the soil is excessively dr=aimed the
availsble water for plant growth in thes hollows is
slightly more than in cregts & fact smbhssired by

plant distribution snd Detterns of cultivation,

In thet pert of the transverse dune fisld 1lying
between Bara end Umm Dam the dune morrhology is more
contrasting snd the hight of crests shove hollows
varies from 10 to 20 m,

The difference in soil condition betwsen crests
and sloPes is illustrqﬁeé by so0il gtructure ranging

from single grain to structureless massive, PH values



vary =lgo from neutral tO modarately =lkaline,
Tine hollows in this sres =re often the site of
development of strongly -lksline loamy soils developing

on z substratum of locustrive deposits,

Roth nitrogen and phosPhorus ars low snd pottassium
moderate in =11 soils, Phosphorus however is slightly
grester in the hollows, a f=cit which, together with the
incresse in water retention, sncourace the greater

development of vegetation iri the hollows,

The dune field west of Bara is the more recent and
the more unstasble, The field is = good example of sand
encroachmant =t present conditions, This is clesrly
seen in setellits photogrePhs ( tbhas Toka, 1980). Where-
sz the s=nd gheet is continuous for a long distance at
the source, it is still developing in the ¥heiran region
where large goDs still exist in the g=nd sheet, through
which hoth the layer of whits gquartz sands and fragments
of the origin=1 depPression £il1led with locustrinse dsposits
(The ¥heiran Proper) can be olearly seen., Trangverse dunes
of low amplituds sre develoksed over the gquartz and of
®1 ¥heiran whereas trsnsverse dunes of more contrasting
topography are developed t0 the north over the red sand
sheet. The trend of the sand are east wegt., WMo dats On
duns topography exist. Eerchans are a common feature OFf

this Aune fisld,




Tune soils exXamined near Bl Bashiri were found to
co sist of structurelsss single grain loose sand On duns
erests with strongly to moderste alkalinse resction
(8,7-8.2) while on dune hollows the sand is weak, fine
granulsr subangular -nd hard with a neutral slkslins
reasction. The sand has very uniform grain size on the
crests =nd very permesble, Ohemic=1 dats for dune crest
goils show very litfle orgenic carbon no nit»ogen, 1low
phosphorns and re=ther low potassivm, Both e¥chesngesbls
Cg snd magnesium -re lower the=nn expectad for ssnds in

the Kordofen reglon,

141) Dune complex, The rest of the seond sheet in
the =pes is a surfsce consisting of dunes of resndom
orientation proos=bly dus to interference of winds oOFf
wvariable dirsction, nfortunately no clear dats on the
soilg of this type sxist though they may generally be
comparable to thoge of sand dunes of the s=me type
located outside the DProject area, These are weak fine
granul sr sands with mild alkgline to neutral reasction on
erests sand mild alkaline reaction on slopss, Thse s0ils
of hollows are developsd on a miXed subgtrate of s=nd and
lacustrire clays, Chemical properties show 10W total
nitrogen =nd =v-ils=bles rhosphorus, Potassium v ale are

in the ususl ronge for such sands,




¢) The E1 Cbeid emerging pedivlain. This tectonic-

[4i]

al1lv activated block can be roughly delimited by the
polyzon Er Rahad-RBl Gefeil-Hl Tharts-Khor Kazgeil. The
raiging of the block is accomplighed by hinging sround
this ¥hor, The tectonic movement toock Place by utiliz-—
ing numerous fe=ults possibly of much 0lder age, A8 &
result of this movemsnt =long thess faults. Prob=bly
many timesin Donst geologic ebochs they were infensly
fractured, They wers used =s natursl courses for ¥hors

draining the imergent block, s fect Of great significence

in relation to water suprly,

One importsnt result of the uplifting orf ths
Rl Obeld block is the active erosion of the wind blown
sand =nd often the exposure of underlying Plain clays;
the go cslled cotton sgoil, Az = result the region is
covered by & mosaic of so0il types from sands 0 1oamy
gands and cl-=ys to black clays, The depth of erosion
being directly related to the extent of uplifting of the
diffeprent blocks of which the Megablock is compCsed,
This often leads to the jusctaposition of completely
diffeprent soil tvpes on opposite sides of Khors,

The truncetion of the sand ridges snd frough compblex
resgulted in the production of s brosd zone of discharge

of ground w=ter sxtending from Er Pahed to Bl Gefeil snd
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¥hor Taggat ( See Pig, E}f This zone isg characterized
by the Dresence of numerous water ponds (Rahads) ssrec-
ially during and just after the rsins, This is s
popular srvea smong the nomads. Soil types covering

Tl Oheid bBlock can be surmed up as followg o+ —

The clays, the loomy clay sands and the sandy s0ils,
They represent arbitrsry levels of s continuons sPectrum
of ercgion, The three types »re admirsbly exPressed by
distinct pl=nt sssocci=ticons, The clsavs repras=nt thes
lowest level of srosicon in the sres, They occur over
5 wide central sres stasrting from Khor Kazgsil to Jebel
Kordif8n (gee Pig, 3), Thev sre charscterired by
moderste to strong aslksline resction exXchangesble godium
percentage is 5 =nd the gdluble s=lts sre sodium bicar-—
bonate and sodium chloride, The zoil ig low in phosrvhor-

oug and nitrogen, The availsble Potsssium value is

moderatel y high,

The sandy clay loams are scils transitionsl from the
full gection of gupsrficisl deposits (wind blown sand on
clay) to thaf of the extremely reduced gection (clay),
Thus they very from s rele-tively thick sand layer to thin
reddigh clsyves losm to loomy clavy resting on the block

claya,
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A section of this type of s0il was sXsmined inside
Timeid village in an artifiecial pit. The firsgt E0cm, of
the gection congisted of fine brown red 10amy sand f&Ellowed
by g trasnsitionsl zone 60cm, wide, consisting of ssndy
10am grading into greanish grev plastic clsys, Here the
asnd containz numerous inclusions of clsy =nd vice versa,
a8 gitun-tion th-t can be the resgult of rebested interact-
ion between the reriocdic-lly swelling celsgys =and a thin
ovarlving s=ndy losm l-ysr. It is our opinion th-t the
sandy lo=m repressnts the fine mefterisl deposited in
advance of wird blown send proper, Pesdologlwe charact=
tiecs of this soil =re not much different from the

elsvs with the difference in the more ssondy naturs of

The project area lies roughly betwsen the 300 snd
500 mm. isohyets, According to Van der Kevie (1976) the
area could be subdivided into thres climatie zones ( Fig. L)
ag fcllows : -

Al,]1 — 4rid warm winter.

nl.2 — arid acocl winter,

21,1 - Semi-arid warm winter,



e

A, Arid climates : tempPersiures are rather high,
Winimum temperatures in the hottest month (WMay) is

acﬁuzos. #Whepe is no month in which the sverage rain-
£411 excesds potential evapctrangpirstion ( humid month}),
though there is at ls=si Ane month in which the rainfall
axceeds 50% of the potentisal evapotransgpiration (inter—

mediate month), The aversge r=infall rs=Dges between

50F and 40O mm, (Van der FKevie, Opietts ).

21,1, trid Climste with summer roins and warm winter,
The r=in f=lls meinly in ths months of June—August, Mean
minimum tempersture of the coldest month (Janu=ry) is

¢}
1517 C.

Al,2, Zimiler to 4l,1 but mesn minimum temper-ture
in the coldest month (January) is 8-13 C.

3, %emi-arid Climates : Temperetures =re high though
slightly lower than in the =rid =and dessrt climates,
Maximum temperatures of ths hottest month ( April or May)
ars BB-MDGG. The sverage snnual rainfsll is less than
il # of the =nnugl gvapotranspiration, There 1s at lesat
one "humid month" where average rainfsll excesds Dotential
evapotranspiration, Thers arc e or two intermediate
months snd the growing season ( humid Plus intermesdiate
months) ranges from two to four months, T2l =tive humidity
usu=l1lw low throughout the yeéar ( 20-40%) rises to 70% durin

the r=iny seasco,



- 31 -

gl.1, Semi—srid climste with summer rains snd Warn
winter :

grerame smmusl raeinfsll is 1,00-750 mm., (within
project ares - LOC-500 mm, ) the rainfell meinly in the
months May-September, Meximum tembarastures off the hott~
sst month ( April or Mey) =Te 59_£OOG‘ whilagt the mean
minimum temperatures of the coldest month (J enuary) =re

QE D
13 =17 C.

Vepatation :

Vegstation in the project =sres ig s function of
rainfall and seoil type, Thus within = given rsinfall
belt there are distinet pl=nt agaOci=tiong for clay and
gandy s0ils.

On the other hand the region has heen settled for
centuries, with extensive agricultural snd grazing
practices, These humsn setivities Plus economic Press-
ares starting from the sarly ninsteenth century, in

fayour of Acacia ganegal the Zum arshic tree have ettt

5 pattern Of vegrtation qastcistions that is Chvicus
grestly modified by men, Hence the plent associ=tions
mentioned below con be sorrectly regerded ss a climaX

of interscticon between men =nd his cnvironment,
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Tn compiling this aecount we relied heavily on the
survey conducted DY Hunting Mechnic=1 3ervice Ltd.
{1963} ag well ag ocur pﬁfscnql cheervations,

The m=jor pl-nt ~ag0Oci-~tions in the region are
alaggified as Tollows ((EaE b=

T - 3emi-desert gr=ss 1-nd on s=nd subformation,

thig includss :

_—

1 - Arigtids-psllida - Teptadenis Pyroteshnics

agsocliation and a veriety of thig =mssociat-

jon ( Tu) in the shifting dunes of the

Kheirsn al'G&.

TT - pcacia Henegal aavannsh or sand subformation,
this inecludes :

TTa — Acacis tortilis - Leptadenis pyrotechnica

sgsociation.

TIb - Acscia Senegal - Teptadenia associastion,
TTe — fAcagis Senegal combretun Cordufanum

gagoci=tion,
T L= s-vannsh Thorn gepub subformstion includes @

ITIa - Acscia mellifera agsociation,

IITb - fcagis nubice associntion.
I - Savannsh grassland On sand subformst-

ion, Thig subformetion cOVErs moeat
of the northern pert of the orea, it
ig subdividsd into two agsoci-tions
oni the begis of the hebitat, These

F27 Gl



_._35._

Ia - Aristida pa1lide - Leptolenis IV rotechnica

Thig =agsoci~tion occurs on s=nd shests snd stabilized
1ow dune complex, The aend ig well dr~ined and the dunse
hollows ~re not m=rkedly different from dune crests in
relation to moisture content (very low). The dominsnt
species of Dplant is the gress arigtids pellida 10cally

Cymbopogon gigsmteous me=y be prominent, In the southern

part of the area Teptadenis pyrotectnnica usually

predominates, Other species pregsnt include Aristida

gg;dbilis¢'mraqegtis tramuls with common herbs such =8

Tephrogia Cbgeordsts, Chasgabuml Marybiifclium and

e

Chrozophora brochiana.

Thsse are rars snd ceour usually nesr ssttlements

and include Acacila Tortilig, Acacia albids and Balanites

s

aegyptiaca,
The agsoci~tion is apparently a secondary grasslaend

derived through continuous graring =nd overcultivation,

Tu ; Panicum turgidum : This agsocistion occurs in
the Kheiran =res of trensverse dunss west of Bars, Here
most of the dunes =re bsing crasted by ths strong M-8
winds and sre undergoing stahilisation, A conplex
pattern of colonisation is dbserved wherein Panicum

turgidum »nd Leplodinia Pyratecnnics OccuPy the dune
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crests =snd srees of atshle sand, while Andropogcn
gaganus =nd tephrosia cbcordatel occupy the middle

e mCrrr S — B

slopes of dunss, The lower dune slorbes are oOccubied

by Cenchras bifloria -nd sristids pellida. Tephrosia
Lipinufolia coecurs bhoth on dune slOPes and the sandy

hollows,

in the ssme region low lying =re=s not coversd
yet by the encoraching sand =nd having soil beged on
1scustrine sediments, Thess hollows sre dominated by

fcocia Tortilig with some scacia glhida A, nubicg and

e r—

A, Senegal, Balanites negvptiscum and ziziphus

S

3pinochristi are frequent.

II. Acacis Bensgal ssvannab on gand gubformaticn
occurs on sand sheets and esnd ridgss betwaen 250-300 mm,
and the LOC mm. jgohyets., It includes three principal

asgoci-tions. The & sr'€ -

TIa - Acscia tortilis subsP. raddisna - Leptodenia

pyrotechuica Thig =gsOcistion covers the north part of

e v R i S

the doms=in of =cacisa sensgal savammah.

A tortilis is the dominsnt tree =pecies, It 1is

e

agaocisted =ith rere rapregent-tives of acacia senegsl

and acacia albida, 3ol anites segyptiacum is freouently

encountersed whils msgrua orassifolia may be badly domin-—

e

ant. Leplsdenia pyrotechnica is =lways present on dune

crests.
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ITb — Acacls senegal agsoclation comprisss

g
o
(e

socletiss under differsnt conditions c.g. Acacla gelle

e

— Leptodina, A Senegal - halanites.

In the sand shescts and law dune complexes south of

=

Sara and Um Dam dellberate sncouragement of the econon-

ieglly valuable Acaclc sepezal has led to formatien of

socictiss where A, Senegal is prominant or dominant oftsn
to tne exclusion of other tres spsclies purs or naarly pure

societies of A, Scnegal are found and their distribution

follows that of cultivatien and settlement,
In typieal aresgs of heavy cultivation the A. Senegsal
ig usuzlly found on dune crests while the hollows are

colonized by Fiziphus spinochristl which grow onl mounds

of sand scoumulating slong fences (Zaribas).

Other frscs in the sssociaticon inelude A, Sglbida

sometimes balanites. The grass cover is often sparse

and ususlly dominated by Aristids psllida. Other grasses

inelude Denchrug 1ifloris, Zragrostis tremula.

IIc — fAcacls seneral - combratum cordofgnum. This

411

association occurs on the sastern part of the sand ridges
sraas, also on sand sheets north of Umm Ruwsbs where

leptadenis is netable. A more humid varisty occurs in

sand sheets in the Kazgell aresz with Delbergias mglanoxylon

helng codominant.
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The sand ridge regicn 1s dominated by characteristic
plant zonaticn., Hare S;mbratum qlone or with acacia
senegal dominate the ridge crests, while villsgzes 1n
the game pesition are aﬁrroundei by sreas of bDarren

soil, Macrus crassifolia, Conbritum senlegtum and

nngeian senegslensis may alsc occur. The lower slcpes

nsed for cultivation gre dominated by patches of acacla
senegal. In the interridge hollews with clay soll Acsclsa

nubica and/or amcacls mellifers are the dominant trees.

[

Tn the axes of these hollows Ajsnsonis digitata is often

agncountercd.
TTT,; ‘Ehiorn s&rub subformation include two ggaoclat—
lons &

g — Acscia melifers association poouring on sreas

with sandy clay loams whawre the red elay loams overliec

old black clays of tae basemsnt plains. Acacis mellifera

dominates this community coften forming dense thickets
sspeciglly around ths shallow ssasonal ralin pocls. Acscls

nubica, comniphora sfricana and lesgeicn senezalcnsis

prafer the drier sites, in sssociation with Acacis

T — Acgeia nublos eccurs principally on ths dark

clays exposed by srosion of the sand shest. They may

he sccompanied by Bosels ssnogolensis.




TV. The Ripsrisn #Association : The composition of
thig sg=socistion 1s influenced directly by the molishure
regime of the Khor course, In uprper perts of first
order stresms the dominant tres sPecies is AdonsOnis
digitatas which 1s usually very old and rather shrivelled.
Tn the lower hslf of the 1st. order stresms where the
Khor acquires a recognissble flood plain the trees arse

Adansonia, Acsgcia albida often very largs, combretum

In 2nd, =nd higher order streams whers flood Plains sre
wide (up to 2.5 ¥m.) acscis mellifers occurs with notable

adengonis large A, olbida, gombretum bale-nites aegvptiacum,

A, nilotics as well es Alpirig amers var saricogehala:

7iziphus =nd Tamaeindug indica.

Socisl Servieces in the Project irea :

It is ouite noticesble thet the svailsbility of
servrices ig correlated with the availsbility of water
suppliss, In fact water provision =attrscts services
and regarded as the most important single factor which
stimulats socisl snd economic development, In fact, the
whole strategy for rure-1 develobmsnt in Western Sudsn wss
based on the belief that water provigion enables villages
to grow and develop central functions =nd may bectme
growth centres when the necessary infrastrueture for

growth =re provided,
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qtudies carried in ®ast Kordofsn Region ( Part of the
Project ares)( ¥, 4, Mohamed 1981) showed that the provis—
ion of improved rural water supplies attracted more
p=ople and their animals teo the sturceé sres. It was
found in some villagss of the area that more than 34%
of the respondents migrated tmmedistely after water
provigion, The extent of that migration ig shown in

Tahle 2.4,

Eehleﬁﬁ.u,

The Tffect of Water Proviszion on Totsl Wumber Of

Households snd Popul=tion of Some Villoges in F. Kopdofan,

o

_;_ WMo, of Vo, e lotal e Total MO, * .
+ T ame of's House—: Houss —: OF Populat—: of Populat-: L .
«Village:hold :hold :1i9n heforse :ion after : Chance, ¢
: - hefore: after : water, .  water, A :
H s water,;water S : =
Kadads 0 L5l 0 2500 100%
T okab 162 19 A59 5100 145,64
Medesis 31 L7 164 550 52.u%

gonrces Yo Mohamed st,al, 1961 "The Impsct of
Improved Rur=l Water aupplies on ths
Bnvironment: The cass of Wagt Kordofan
Disgtrict!, Tnpublished Report,

Thug it is clesr thst settlements with better water
scurces grow in size. AlsO the amount and nature of water
supply influenced the sxtensgion of minor servicas, sfter
water provigion, schools and disbPensaries were agstsblished

in meny villages. The Number of gervices found in a
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village are sironzgly correlated with the age of the
water spurcé. Thus it is Tound that the number of
sepvices decline from the oldest to the voungeat water

points

Personal Characteristics of the Sempled Population :

In the Project Area, and as stated earlisr three
types of investigations wore carrieds In total more
thap 70 villages and Propposed sites were investigateds
Tn all these sites a village guestionnalre was administ-
ered, In this questionnaire, general information concern-—
ing the villaze Was sollected snd collective view of the

villagers sbout the water supply they get was assessed.

To get detailed information about water consumption
and water use habbits, a nousehpld guestionnaire was
filled in 21 villages and a +total pf 213 Dersons were
ipterviewed. The results of this guestionnaire forms
the basis of our anslysis on matters concerning water
demsnd and supoly and water pollecticon and USE.

In some selected villazes with wateryards ab observat-—
ion sheet was filled to get informatlon on pumbers of
peciple snd animals uvsing the wateryard &S well as &
detailed record of whal haprens in the wateryard from

opening till it was closeds



Eag=d on the hougehold ~ruestionneire it 1s pogsible
to dpaw zOome conglusions shout the personsl cheractar-

jstice of the sampl ed population,

In the selection of ths sampled households an sttempt
was made to achisve sUme representation of the different
phyeiogrsphic -zones, Thus o5 &% of the total ssmPled
popul ation was selected from zone IV while only 7.00%
fran zone I, Thig reflescts the density of zattlements
in each zone, It is clear that zone IV is relatively

denzsaly prulnteﬁ'anﬁ with mors wster SOUrCESs,.

The =sammled households heads arc of differsnt age
groups ( Tsble 2.5) =nd =11 of them =re married ( Tsble 2,6)
and 60% are illiter=te, manle 2,7 showms that only 16. 4%

attended primary school,

The averace frmily sige differs I'rGm One vill=ge tO
the other but most of the hougshold heeds (41.8%) have
betwsen 1-5 children and 34.7% have between 6-9 children
(Tahle 2,8).

The different occuPations found in the Project Area
ave well represented in our sample ( Table 2:9). The
tsble reveals that sbout gof of the houschold heads
congider farming as their main cecupstion, Tﬁis result
mesns that they combine crop farming with some form ef

animal resring. Those reapondents who stated that thelr
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main cccupation is -nimel teeping form only O, 5% of +he
gampled popul~tion,

Turing ths dry sesson most respondents practice jObs
other than farming ( Table 5. 10}, The tsble shows that
the most important spcondary job in the Project Area is
gum collesction which sccounts for L6 LK, rollowed by

animal keePing.

With regard to watsr suPPly; it is found that most
of the resvondents ares not very close to the source, L
ig found that 25, 5% 1live at a2 Jigtance more than 2 Fm.
from the scurce ( T=ble 5,11), and only 18,57 live at a
digtsnce less than + = kilometer. Thig featurs affect
the =mount of water collected, number of trips, mode of
trangport snd the typs of water collectors, All these
will h=ve a major influence ON the amount of water

consumed at ths hougshold level,
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CHAPTER TIT

SOURCES OF WATER SUPELY IN RELATION TO GECLOGY

Water in the project area is collected beth bBY direct
atopage or running supface water in Hafirs (artificial
reservaoirs) and by tapping underground water sScurces. Heo

system of permanent rivers is found sny where in the region.

Burface water

The presence of 4ry water courses{Khore) is confined
to the El Obeid block (see Fig 5). These Khors eventually
join with those coming from the Yuba Mountains, and, near
71 Rahad. They give rise to a single channel of EKhor
Avu Habil which extends down to Wad Ashana where it ends

n a great delta extending dovm ta the White Nile. The

=t

£l Obeid branch of Abu Habil system jnins the latter near
%1 Rahad vwhere it is dammed up at present, giving rise to

o large lake with a surface area of 6.25 sg.Km. and a
storage capacity of about 3.5 million cubic meters. The
water of the Khor system are utilized by 21 Hafirs and

dame (see Tablcﬂﬁﬁﬂy with a total capacity of & million
cubic meters. Thus the total storagse capacity is about

12 million cubic meters half of which ig stored at K Rahad,
where it does not completely utilized. There is a pipe
line project to bring water to w1 Obeid town for domestic

use from Br Rahad leke., It is our cstimate that ihe total



stored water represents less than half the available water

in the stream courses.

Graund Waler 3

Ground water supplies the bulk of water need of
the population of the project area, These living to
the south of the Umm Ruwaba-Br Rahad-El Cheid rallways
line (including L1 Obeid) depend only marginally on
ground water, which 1is tapped by wells in villages too
small to warrant their own Hafir, On the nther hand
people living north of this line {with the execepticon

sf ®p Rahad and Simeih) depend exclusively on ground

&

water saurces for their needs. They represent about

half the population of Northern Kordofan Praovince. In
view nf this it is curious that this important natural
reanurce has never been adeguately assessed, Enowledge
of the gerlogy and hydraogeslogic paranetes of the major

water source, the Umm Ruwaba sediments is extremely
limited.

Prior to 1967-%80¥ little drilling for water was
carrisd out and that is mainly in Umm Ruwaba town and
sdjoining railway stations. The grandliese scheme
launched by the Rural Water Development Corporation

(RWDC) for tspping of water resources, resulted in



drilling of about 200 boreholes in Dar Hamid (Bara) and
Bastern Kordofan (Umm Ruwaba} rural districts alohed
This great effort was directed towards the solution of
the immediate needs of the population and for various
reasana the vital task of tabulating and analysing the
borehole data was not asceomplished. The variety of
these data, collected by contracting conmpanisa in 8
hurry and without adeguate supervision ig at hest
guestionable. Vital informatich on the Umm Ruwaba, such
as the thickness of sediments is lacking or ineomplete.
Gn the other hand no long term obsservational data are
aveilable., It is therefore difficult to predict the
future availsbility of ground water in this particular

areo.

There is practicslly no unified bady of knowledge
soncerning the conditions of locslisation of water in
+the basement: There used to be & rule of thumb stating
that you can find water in the Umm Ruwaba and Hubian
sandstone groups but that the basement is hnpeless.The
time has come for a general theory on the pattern cf
localisetion of ground water in the basement, This 1is
particularly so because most of mechanised agriculture,
an which the Sudan's vital food supplies are inereasgsingly

dependent, is located in the "waterless! basement areas.
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In the following sections we shall attempt ta ac
charscterize the availability of ground water in the

varinus geological formations in the project area.

The Basement Complex is generally a compact formz
atinn ineapsble of storing ground water gxcept in zZones
af intensive fracture. These zohes are utilised by
running water and thes result is a narroW linear zone
of ground water storage. tdequate water supply 1B
engured in the lower parts of order streams as well as
211 steams of higher order. an interesting exasmple of
water in the basement is Khor Bl Ablad south of El Obeid,
The north half of the Khor is characterised by a narrow
sand filled channel with no flood plain. This part. did
not yield appreciable water and is not belng utilised
for this purpose. The lower half of the Khor 18 a
relatively broad flood plain up to L m, wide and filled
with alluvial clays some & meters thick. The mesndering
channel is very narraow — less than five meters and is
characterized by the presence of sand and steep banks,
About 20 boreholes were drilled into the flocd plains
and they were mnstly successful. The aversge depth of
wopehales is 50-60 m. Adeguate water was struck in

thege borghnles with a yield of 600-1Ln0 gallnnﬂfh;fgph}.



Experience has shown +hat the best water supply is enn
confined to the flnaod plain. The variation in water
supply 1s supposed o be related to the method of drill—
ing. Rotery drilling Was found to be counterproductive si
since the pressure of drilling mids is often enough to
plug the aguifer. For this resson purcussion drilling
is preferred., The 1atter method has ths added advant-—
age of allawing wider borehsles to be drilled, a fact
which contributes towards higher yield. Salinity is
mnderate and total dissnlved solids (TDS) do not exceed
700~700 ppm. which is annaidersd suitable for human

crnnsumpticn and agricultural purpn=es.
: T s .

Resides Khor Bl Abiad we examined shallow wells in
the Khor Sikeiran and EKazgeil area (Bt Timend, Sweilim
Ghasiba ete.) water was found generally at a level of
ol to 30 m. No estimate of production from shallow

wells is svaillable,

The Nawa Formation : This rather limited formation ig

considered of margingl importance in relation to
sround water, Boreholes drilled in Mawa rocks (Nawa
Kazgeil,Alloba, Giebat) usuaslly encountered water at
depths of 75-320 m. and gave vields not exceeding TN

gph. An unexplorsd possibility is the occurrence of



supplies of water in small frapments of the formation

preserved in faults marked by Khora,

The chemical cuality of water in the Mawa format-—
inn is satisfectory despite the relatively high ca lig

iron content.

The Umm Ruwabsa formation is the most important

source of water supply in the area. The geology AR

the Formation was partly disclosed by the numergus
wells and boreshales (Regwa 1969) as well as some
geophysical and hydrogeological investigations,
(Mitwalli 1969 Strojexport 1977, Salama 1977, Ali &
Whitely 1981). During the field investigation and
analytic wark related to thls project, it was possible

to make a syntheses of existing data, which is expanded

h'-.:..-l'j':’."i

The Umm Ruwsba depression covers & large part - gf
northern Kordofan, From gecphysical and borechecle data
it is possible to recognize a wide ghallow depressicn
snd a long desp graben extending from Bara to Umm
Ruwzaba. The graben can be further subdivided into

asine according to thickness of sedimente,

(a3

separate

and other factors (See Fig.2).



Y"a shall now review the characteristics of =zach

geparate unit

The shallow depression can be subdivided into two
parts a sguthern and a northern parts according to

their positions relative to the groben.

The sguthern psrt of the depression is a narrow
strip zone 2-3 Em. wide extending from EKhor Abu Habil
at a point near ibu Hemra snd extends slong the south

craben in a northwesterly direction past

=

edge of the
Um Bot and further to the west, Boreholes were drilled
into this part of the formation at Kusnampussa, Um
Sireiha Bogadi, Abu Sasd and Um Higleig. Judging from
the section of Um Sireiha Bagadi - the Umm Ruwaba form-
ation is underlain in places by Nubian rocks often of

a ennsidershle thickness {u; o L20 m.thick}. The

Umm Ruwabz sediments show rapid changes of lithology
with alternating sands and clays. The latter usually
dominate the section. The thickness of sediments is
mare than 255 m. but the basement may be encountered

at shallower depths (200 m. in case of Um Sireiha

Hagadi.}

The yield is highly variable ranging from 500-800

goh. with freguent failures. The static water level



(SWL) is sbout 70-1COm. Salinity is gensrally high
being about 1200-1500 ppm. which iz on the whole
deceptable for human caonsumption., This hich salinity
is attributed to the high clay contents It is worth-
mentioning here that salinity in water of Umm Ruwabs
sediments inecreases with depth and with clay cnntent

A - o b g
of the section (Ali & n"fh:_tely} 1981) .

The Umm Ruwaba depressicn north of the graben is
a wide area covering more than 6000 sg.Km. along the
project area (8ee Fig.2). The geclogy of the format-
ion is very complex here and 1is complicated by the
presence of numercus faults (such as that along Um
Balagei) and possibly minpr grabens. %e were able 1o
distinguish two zones one north of the Umm Ruwaba basin
(Zone 1) =and the other north of the Bara basin (Zone 2).
(Big.2).

Zone 1 is apparently a linear zons of approximate-
1y naorth south extent. It ineludes Umm Burma,Simein,
Misheilikh Wsd Sabil, Umm darmi and Tafantara. These
welle are characterizel by substantial water character-
istics probably dus To similarity of geologic condit-
ions (secnndary graben?)., They all give moderats yield

around 900-1500 gph. salinity 1is moderate with TDS
-
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£00-800 ppm.

Wells located on both sides cf this presumed
structure of Um Gannas and EBr Roga yassin &are noted
for the many failed boreholes and low yield in

"wicoessful” wells usually sbout 500 gph.

Zane 2 ineludes borehcles Zeidan Magrour,
Kz Zericba, Wad Malli and Um Recksa, The Umm Ruwabsa
sediments econsist of medium to fine sands and some
clay beds. The thickness not exceeding %0 m., DNost
berehnles penetrated nubian rocks with thickness af
up to 3% m. The basement rocks were penetrated at
depths ranging from 90 to 200 m, Judging from the
ynrelisble well logs supplied by REGWA the Umm Ruwszba
cover 1s not continucus and in places the wind blown

gand rests directly over Nubian rocke.

Drilling results are inconsistent with dry and
auccesaful boreholes in closely located sites. The
vield in successful boreholes is usually moderate;
about 700 to 1200 gph, ©Salinity iz moderate bheing
about L50-500 ppm. In Zaida where the Nubian 1S the
only sedimentary formation the =alinity shoots up

tg 1500 ppm.




The Umm Ruwaba graben : the north western part
of the Umm Ruwsba grabenl (what we call here the Bara
and Tayara basins) was estudied by 411 & Whitely who
estimated the thickness af sediments at the deepest
part to be 1h0OO m. The thickness of the Umm Ruwaba
basin at the south esast end of the graben is not
knovm, From the geophysical evidence it is obvicus
that the graben iz bound by steep inward dipping
gravity faults. We have postulated 2 nunber of
faults eutting across the grabsh. Thisg is based onh
analysis of the significance of geomorphiel- features
such as Khor Abu Hebil end the Qoz Bl Hajiz {See Figh).
ftoenrdingly the graben 18 subdivided into L units .
which would be discussed separately.

The Bara Basin is an elongate feature of SpproX=
imately east west trend. it the deepest part the oS
basin is 1400 m. deep and i\ £il1led with loose un-—
econaolidated sands clays and gravels. The atart —
serephy of the basin is not yet clear. The sediments
are characterized by marked facies changes which
make correlation difficult. A number of borehsles
were drilled, many of them =t Bara other in Kileiha,

Um S80t, Um Busha Um Gerif, Khursi Um Tayur, Asida and
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Bl Rokab. An important feature of some of these bore—

holes e.c. Bara, Khursi, Um Gerif, is the presence of
g 3 % ¥ .

s clayee horizon not far helow the Gnz sands. Thisg
eonditions the presence of tvo water bearing horizons.
The upper and pocrer aguifer ig that of perched water
related to @0z sands and sustained by the impervious
clays belew. The lower and more productive water bear-
ing crizon is related tc the Umm Ruwaba sediments.
Suecessful boreholes usually tap water of this aguifer
when they reach a level of TSfE (600 feet) or MoTre.
The rate of successful drilling is Very high and the
yield is alsno lhaigh ranging between 700-1200 gph or
more. Salinity is generally low te moderates {lﬁDHEDOZ
ppm). Salinity at Um Sot which lies very close to the

£

margzin of the graben is high (1200 ppm.) .

The Taysra basin may revesl a shallower extension
of the bara besin, It passes in a WW-SE direction and
gets narrower 1in +he south westerly dirsction (SeeFig.E}.
hocording to ALL (ap,cit.] the thickness of sediments
attains a maximum of 1000 m. This basin is penstrated
by borehcles in Um Galsbigh, Bl Tayarsa dreisa,Um
 Dikeika and Sheibula. In this basin the rate of bare-

hole failure ig higher than in the Bara basin. Juding




from boreholedata 1t is possible tn drill two or mor e
rareholes in the geme depth and only one of them would
be successful. The reasons for this failurs are not
slear snd may be due to Taulty dpilling technigue as
of pluging the aguifer when drilling. This
supposition is further reinforced by the faect that
yield of the bareholes ia moderate being between 600
and 1600 grh. Saliniiy is low to modsrate being 200

660 ppim.

Um Bereiha basin 1s a qmch shollower part of the
graben which is cut and displaced by #1 Hajiz fault,
It is penstrated by several boreholes & g. Ul Sirelha,
Samsudiz, amanalla, ~bu Hamra, Kaddada,Dilgattab and
Um 8ireiha Bagadl., The deepest borehole 18 about
210 m, Sinece no geophysical work was done here it is
aifficult to gusss the thickness of sediments. Cn the
sther hand there 18 no basis to distinguish this part
of the graben from the shallowW Umm Fuwaba depressich.
Judging from horehole dats the basin is filled with
Umm Ruwshs sediments resting on Nubian rocks. The
lmm Buwsbs ssdiments are nf s markedly coarse nature,

with frequent beds of pebbly sands and gravels.
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The yield of the boreholes ranges widely from
500 to 125 gph., the rate of failurs in horeholes

verishle from moder-—

=
i¥]

is moderate. The salinity

ate tn high being LOO-1200 ppm.

The Umm Ruwaba basin is situated arsund Umm
Fuwabe town and extends roughly in an east—-west
girectinn along Khor fbu Fabil. The basin is
apparently cut off by the ~bu Habll fault (Bee Fig.2).
The basin is penetrated by boreholes in Umm Ruwabza,
Um Gezira, Um Kheirein, Bl Gaghan, Gideidesm and
Um Dibeikrat. The thickness of sediments in the
hasin is unknown but boreholes reached to a depth
of 5.0 m. in Umm Ruwaba town without resching the
hasement, Lithologically the gediments ars
characterized by the prevalence of sands snd gravels
gver clays which usually occur in immature clayes

horlizons.

Bareholas deeper than Loo £t. (130 m.) give

high yield ranging from g00 to 1800 gph.

The Qaz 2ands :

La we have noted earlier, most of the project

area is covered by a sand shest which attaineg 2
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maximum thickness of 30-40 m. This send sheet is Ted
with rain water and under appropriate conditions

perched water lenses may bte formed., These cnnditions

-
I

may be summed up as nllaws

a) Perched weter in Qoz areas where Umm Ruwaba
clays or lacustrine deposits occur below or just belaow
the Qoz sheet. This is a situation well developed in
areas like Bara, 1 Kheiran and others. The depth to
the perched water table varles gecording te the
topographic position of the well, Where the Qoz =sand
is continuous the water table may be 25-L0 m. below
the surface. The shortest wells are thpose in dune

hollaws such as Bara or El Bashiri, where the water

level doss not exceed 10-12 m. or gvelnl les=.

b) Perched water lenses in Goz shests overlylng
+he basement. This is very well illustrated En the
area of 8o called longitudinal dunes, Here the water
bearing sands are underlain by the clay mantle of the
basement. The thickness of the Qoz sand determines
the depth and guantity of parched water, The perched
water tsble generslly follows the topographlc outlines
of the sand ridges, but the slope of the water table

is somewhat flatter than of the sand ridge surtface.



Hence the water table is dsepeér at the crest of the
sand ridges than at the slope. Thus at Um Sireibha

shallow wells dug at the sand ridses crest encounters

water at 26 m. but those dug halfway up the Qoz slope
usually encounter the water table at a depth of 16 m.
The shape of the perched water ig lenticular hence
more water is drawn from wells dug at the ecrest ol
the sand ridge. The sand just above +the water table

is characterized by the presence af mumerous cankar

nodules.

4n interesting variant of perched water 1is
sncountered at the contact of the sand ridges with
Khaop Abu Habil (e.z. at Allakareem). Here the gand
wedee 12 sandwitched betwesn layers aof elay and a

o]

situation is created Tor accumulation of ground

water at shallcw depths (5—10 sl s

The writer is not aware of any guantitative
data on perched water #hough most shallow wells
tap only this source. Seasonal variations in
water level are commpn but the guantity of water
svailable depends nat only on the seazson but on the

extent of the impervious layer and the extent of the



sand sheet. Thus water is more plentiful in areas

af continucus sand cover e.g. Bara than ares of
development of sand ridges. Perched wster lenses
have usually wvery low saslinity as comparsed to Umm

Ruwaba water.
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CHAPTRR TV,

RAISTING WATER SUEPPLIE B,

er Provigion in Time FPrespective.

Provigion of water-suprly sources to meet the needs
of rural populations had passed through msny stagss of
devel opment before reaching the Dresent situstion. Ths
earliegt gettlements in this Part of the country were
foundsd close to the low lying geattered hill e.g2,

Jebel ¥ordofan, Wad Bl Bags, etc, which begides Drotect-
ion offered little water-supply in their vicinitises in ths
form of poolsg, which lasted for = while =fter the rains,
Settlements wérﬁ algo founded =t DPlaecss with asnmble surface
water—-subrly, in the form of open bodies of water, which
astmetimes continue sftsr the rainy sesson, such as : Barsg
snd El Khelran sres, Bl Obeid, %1 Birks, =1 Birsks,
Kazgeil, Er Rshad, Umm Dam, "Tmm Ruwabs, Bl Zhogan, =and
Sherkeila,

The dependency of the popul stion on the sbove and
gimilsar siftes with surface water potential, was extended
with the progressive cclonization of the land through the
digging of open-shaft wells to cbtain the sub-surface
waler Percolasting from the annusl rs=ing, or stored from
the =seepsge of saasqﬂql wWater—-coursss, BRecause of the
rich supply available in mosf of the asbove mentionsd
centres the majority of them emorged later as Placas with

relisble well-fields.
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More settlements continucsd to rige away from these
mentionsd sites, where it was feasible t0 sink oOPen-ghaft
wells, Most of the northern part of the Project ares,

cupying the trough to the south of Bara, is a good
example in this connection: where the extensive digging
of open-shaft wellsg resulted in time, in intensive human
habitation, As for the reast of the Project 4rea the
devel opment of open—shsfti wells was variantly conditioned
by the potential available at different locslities, baing
mogtly high in those Places rePlenished scasons=lly by

watar—coursss running during the rains,

The influence of the traditional types of water
sources ( rain-water collecting in differsnt forms and
open-shaft wellg) on porulation distribution was not

imited to the settled comrunities, but hsd its effects
on the nomsds =5 well, The lottsers' migrations in the
rast enbraced sm=llsr aress ag comPared fo the Dresent
times: being well jllustrated by the cessc of the Baggars
nomads whogse movement was confined to the southern half
of the Projsct Area, The cyecle of migrations of the
Hawazma, Nubs, and Bederiya for example did not extend
beyond Bl Obeid, Br Rshad snd Birka, While that of the
Habbaniva ~nd Direihmat was limited to the arca betwesen

Sherkeils snd %1 Cheid.



The Abbala nomads on the other hand did not have the
freedom they exPerience today, Their infilterstion
gonthwards wss Occassionsl and occcurred only in gmsll
numbers, mostly directed and controlled by the tribal
conferences, frequently held to organize grazing and

the usse of tribsl l=nds by cufzsiders.

The dependency on these traditional sources continued
i1l the rise of bore-holes snd hafirs ss importsnt
ceritres of subrly, Bore-holss apbeared in the Froject
Area in the first quarter of the present century; with
the first tube-well drilled at Umm Buwsba in 1912, This
wags followed by the sstasblishmsnt of a number of water-
vsrds as can be traced in Table(P. 199.)However at that

time these were few and ~uite localized,

Hafirs on the other hand assumsd imPportance sz relisble
sources of water supply ss from the mid of 1940's, when
the So0il Congervation Bo=rd snd itz executive sceney, Ths
%0il Conservation S=ction were established. At that time
the hafir was viewed as sn efficient device for the
effective colonigation of the almost by then vacantt clay
and gsrdud Plains, which rem=ined out of reach of human
habitsation, bec=use of the lsck ©f drinking wester-supply,
The dispersed hafirs found =t Present in the southern part
of the Project irea, date back tc this period, plus that
of the Land Use Iepariment, which witnessed sXxPansion in

hafir programmes.



Befors bore-holes snd hafirs the period up to the
mid 1960'g slso evidenced the sfdition of many open—shaft
wells to provide suppliss st Places where the former-hwm
types were not successfull,

Up to this time the wmater-sources of sll types added
snnuslly within the Project Area were limited in number,
a8 can be judged from Tabls( p.19which gives the sources
and its date of estsblishment, The real exps=nsion in
rural water suprlies occurred as from 1966 and on, with
the rise of the Rural Water Development Corrporstion,
during the time of which massive progrsmmes of bore-hole

drilling wers sxecuted,

AIn an agttempt to relste the phenomenon of environmental
degradation to the exPansion in water—provision programmes
in the Project #Ares the situstion can be presente=d as

having Passed through the following Thases : ~
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Criterig for frosramme Formulation :

The preparation of the water Provislon Drograimes in
terms of sources of supoly, ceograbhical coverage, sSlzes
of popnlztions served, ete, has been sccompanied by a
continued develooment in the philosephies @hich zuided
water suoply for rursl arcas. A4As a result, there has
been much elshoration in the planning procedurss useda
Thege developments aimed continually at achileving two
objectives ! {i} eguiteble allocation of the Dregramme
at provinmeial, rural council, and site lovels to insare
that the west eligible communities o ney SoUrces arec
given wriovity; spd (ii)} that the newly added supply ooes
not become a4 source of deberioraticn to the ecological
covaer of the area in whick it has been pProvided. o
what cepree these two objeciives have been met shall be
discussed nexts

Reviewinz the development of the Planhing Philozobhy.
approsches, and technigues which accompanied waken
programming througheut the differerent pPhases outlined
previously, wWe come across -

Phase I : ilater provision was purely a community
effort involvinzg the protection of the exigtine sources,

and the sesarch =2pnd develooment by the popalation of new

sources, mainly open—shaft wells.
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Phase II : (i) Open-shaft wells were provided by

provineisl and district agthorities by working gangs
employed Tor the DUr2ose; while community efforts in
providing the S&me S0Urces continued. The decision on
new sites for well excévaticn nwag made according to need
priprities; which 18 an indirect way helped in strengthen—
ing the administrative infra-strocture.

(1i) Bore-hele drillinz st the time wWas carried out by
the Drilling Division of the Department of Jjorks. Gites
of bore—-holes were decidea ubon by provincial sathorit—
ieg; agein to meet community needs and to serve strengtb-
ening the sdministrative infra-structure.

Phase ITI: (i) Provision of open-shaft wells and
bore—holes continued under same Philosobples and Dlann-
ing method as outlined in previons phase.

(ii) Hafirs intrrduced to open the clays and gardud lands
for human hasbitation. This was followed by realizing tha
need for land use planning, which relates water provision
to the optimum utilization of npaturel respurces. A5 a
regult surface water senginsers and gericultorists were
employed for the task, to form the nucleous of the land
yse planning teams thet emerged later.

nurel Jater 3upplies nepartment was crested, by amaleamat-

%

ing the Soil Conservation Section, and the tpilling Divisiofs
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For the first time provision of water solrces, bec ame
the responsibility of one government sgency; with the
exception of opep-shaft wells which in masny cases Were

catered for hy cisirict suthorities as wella

(ii) During this Phase the emerging trend of integrated
lend use plannine, referred to under the previous Phase,
was further strengthened DY add ing disciplines from the
socin—economic field,

of the Rural Water and pevelopment Corbporation including
lapd gse planning.

(ii) Application of land use planning eriteria to nearly
21l water sources provided; however There wWere no control
measares to reduoce the negatlve impact of water soUrCeES,
beinz the non-conecern of any aspecific zovernment gnits.
This lack of concern hes been the major factor behind

the sceelerated ecological deteripration witnessed
doring the last 15 wears.

Phase VI: (i) Ssme above trends as in Phase V.
(ii) Emergence of regionsl governments, with siegns of
pising awareness sbout tne pregent stage of devastation
reached by natural resolrces; besides the appearance of

5 pnuomber of envirpnmental nehahilitation Projectss



e

It seems that the wmajor faetor which has expedited
environmental degradation, specially in the rain-fed
belt of Central Sudan, 1n shich the Froject Arca falla,
hes besn the sbsence of controlled use of land resources
arpund thess water—points sfter they are being provideds
The kind of land use planning sppdlied by the Land Use
pepartment and on the basis of which the proposed sites
for water provision are evaluated, sxaminss the favour-
ability of each site from gcological, land use apnd human
habitation anzles, 2t the time the site 18 proposed Tor
ineclusion in the annual prozramme. LT stops at this
stage, and when the site is provided with water, the
mopitoring of the land use aprognd it becomes the respbons-
ibility of ho body.

The oriteris applied Tor ranking sites for selection

for the anpnual Prograning inclinde @

i) Review of the present sltuatlon of water—supply
Troposed BrEH, ambracing as Well as censral
evaluation of the existing water sources in 1ts
surround ings, Lo 8588385 the adequacy of all
rvailable spurces in meeting the needs of the
ares.

ii) Survey of the physical conditions of the enviroi-
ment aropund the B1%e, involving the study of toe

climate of the asrea, 1ts s0ils, vegetation &LCs 5
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o be used as a basis for investizeting the
signs of environmental deteripration due to
physical and human factors; so &85 to sssess
the volpnerapility of the Prorosed site to
eupther deterioration if it is supplied with
waber.

iii) Assessment of the water requirements of the
site, by estimating the human popalation and
the livestock numbers which shall depend on

it; including the nomads who wtilize the area

=

i

f=

here are Anys
iv} Appraisal of the 1and use potentialities off the
area, with emphasis on the future impact of
water Provision on increasing production, through
the stability it gives to the pponlatiohns
v) Study of the situetion of the social and sconomie
gapvices in Lthe arsa such as schools, dispensar-
iea, public Posts, co-operctives, etcas GO weigh
the need of the area for sueh serviees, and
whether the provislon of water shall help in
sttracting thess facilities to tThe ares.
Usually by applying the appve criteria, wany ot the
sites which are proopsed by local communities ror water
provision, are declined a new supply, for the spls factor

of phaoerved SEVErS environmental deterioration. Yet, in
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the majority of sites recommended it has been the case
that the positive impact of water pProvision, ar¢ pushed
forward as against the nsgative impaets. The mailn driv-
ing foree behind this predicament has been the concern
of central and regzional authorities about the improve-
ment of rural life throuzh the provision of adeguate and
h¥yegenic water supply.

Lo body argues accinst Providing that adeguate amount
of water reguirced to meet the needs of population and that
sf livestoel in a ziven 8rea; being essential for maint-
gining a Productive sconomy, =and improving the gensral
welfare of the population: But this continued te be an
assumed targeb, with little comprehension from both
planners and executors, who overloock the fact that this
goal can only be realized through well concelved intes—
rated patural rescurce planning, that aims at bringing
the areas that are served by the newly furnished water-
points under controlled use of resources. Because of
this omission cccurs the dilemma faced at present in
the area of natural resource conservation and usae, which
prevails inside and outside the Project Ares; usually
starting the day a water-yard is put inta ocperatiobns
This consegqucnee of water—provision shall remain the
challenge to any Programme almed at the imorovement of

the water—supply =situstion in an area through rehabilitat-

ing the existing sources or cabtéring for new ones;
2
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especially true if the brogramme is to be carried pat

in the context of socund land use Planning, to cuarantee

a balanced utilization of rescurce to accompany the newly
rovided water-supply.

Lxisting Water Situation @

fgainst the above backsround on the histarical
development of water provision in the Project Area, and
the review of the Plaphing bhilosophiss and soproaches
applied, the existing water-supply situation shall be
discossed,

Fig. 1 giveg the distribution of water—sources in
the Project Area. The data is complete For bore-holes
and hafirs, which is not the case for open—-shaft wells,
sinceé the latter one definitely worein number than the
areas shown on the map. There is difficulty in inventor—
ing all ofF the existing open—shaft-well gites . for two
main reasons. First, they are widely present, and
secondly many of them do not gqualify as reliable SoUurces,
since the zite may be excaveted one ¥ear and abandoped the
next one,

The geographical distribution of the available sources
as exhibited Wy Fig. 1 shows patterns that oan be used for
dividing the Project Area into 7 main zones, reflecting
the influence of the geologic=l apnd geomorphological

factors acecounted for earlier.
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A Turther examination of the state of water—sgonDLly
in these zones 1in relation to the thysical Tactors

sreveals the following pleture :=

dons I 4 Phis zone is underlain DY Basement Complex
and overlain by sands some clayey sands. viater supplies
ape limited to few hafirs and soms natural depressions.
Most of the inhabitants get theip drinking water supplies
fppom tankers or cilsterns owned by village traders. It 18
an arss of severe mater shortageés

Zone IT : This zone from geomoronic point of View
ig described as 1 Obeid emerzing pedipnlsin. Th s
intensively Fractured with many Koors and waber courses,
5 fact of great sigpnificance in relation te water surpl-
jes. The Zone 18 covered by dirferent soll types rang lng
fprom s4anas Lo loamy gapds and clayss Jater—yards are
1imited to the area Sonth of Bl Obeld alone the kbors
whils the rest of zon& exper ience sSevere water shortaczes
sspecially during the dry Seg300s

Zone III ¢ I is a zone of conbact between Umm Ruwaba
formation and P asement Complex overlain by sands or o Lays.
groundwater is difficult to find, if Tound the wigld i8
low, so most sparces ip this zone 28re hafirs apd soms

+paditiocnal shallow wells alone wadl beds. It i=s al=e

5 wone with large number of villazZes with no water supplices.
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Zong IV & It is the zone of the sncient Umm Ruwaba
drainace system covered wilth sands and leading %o the
creation of longitudinal dunes alier nating withtroughs.
water is Drovided by numerous watepyards and shallow
wells.  The zone is adequa ely supplied with water.

sopns V: Geomophologlcally this mone is similap to
»one IV but field observations have shpowed that the sand
ridges in this zZone and their alternating troughs are
gnderlain by bascment rocks. Water suoply is limited to
few hafirs. The inhabitants used to travel long distances
tn get their drinking Water.

Zone VI: Geomophologically this zZono i= an extension
to zone IT. The most widespread superficial deposit is
clay whieh Provide cood locations for hafir construetion.
Beside the hafirs a number of shallow wells ére &isD
found along khors snd water courses

Zopg VII: 'This zoneé is onderlain by Umm Ruwaba form-
ot iopn asnd covered with transverse dunes and sand shest.
Tt is adequately supplied with water Tfrom wateryards and

=

shallow wells, It is also the most degraded mohS.

It is evident from &the above acco ogunt that there apreé
gap areas in the water provisien map of the Froject Ares,
being more Drominent in its western half, comprising Zongs

|

I s II; III_-:- 1;..'1‘; and VI.
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The data in Table 5.11 apd population anve Lopbes
served, in Fig.1l3, confirm the sawe conclusions on the
inadequacy of existing water—-sorrees in meeting human
habilation requirements in the above listed Zones.

It is appsrent that the shertage of supply in at
least L out of the 7 zones (I, II, III and Vi) is
directly related to the Poor water potential in theéese
arcas; being due to the absence of water bearing acgulfers,
or the lack of sub-surface storagée.

The solution Lo the water-supply Problem of these
sreas shall reguire more 1lndepth hydrogeological stud-
ies that dsfinitely involve resource and time budzets
outside the scope of the present study. GShort term
splutions to alleviate the hardships throueh which the

human communities inhabiltlng these arcas Live at presents

e

entail sone crestlve Word, to locate Dlaces fTor dlgzing

open—-shaft wells, nesides harnessing rain—-water =pnd stor-
ing il at sites wnere hafir development is feasible. It
is to be noted in this respect that these newly added
spources shall solve the Problem only psrtially, since
their geosraphical location might not be compatible with
that of the present distribution of ropulation. HOWEVED,
if sueh sogrces are provided, they ahall definitely cut

on the distances travelled at present by the village

k

=k

communitiss to obtain thelr apoply, besides they shall
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prolong the stay of many populations in their Vi
up to mid-dry scasoh gherehy they can better attend their
enltivations, and Hasbabd gaArGenS. LUrther morc, Lhey may
attract pecple from the existing villages to sethle
sermancnt 1y arcund them, and thercfore result in ehanging
the present population digtributicon densitles.

As for rmones V and VI, egart from, the zpplicability
of the solutions recommended Lor the asbove 3 zones (I, IIL;
end  FII. ) to them, 7one V has & blgger surface water—
potential in the Rabad sprds from which suypplies e&n be

noacd especially to the esst, =2nd 1in hofir development

4}

exh
in the clay strip running +o the south of the rvailuay
1ine. Hihile 4one VI commands & similar potentizi for
hafir excavatiocn in the extens ive gardud onda clay plains,
heside the many drainage lines found in the arcae

sone IV and VITI are the last to be treated. They
pressnt 1ittle problems in terms of water provision,
sinece they heve 4 metter Dotential as comnared to the
ones tackled before, %one vII is an area Ffavourable
for the development of spen—-shatft-we lls olus bore-holes
where bthe solution to new willage supplies 18 therefoEe
readily avallable. While »ons IV i8 an arca served by
nore-holes, which makes it feasible to reponmend new

sites to meet new demand for watelr.




CHAPIER V.

LAKD USHE AND HUKAN AQTIVITY,

In what follows the warious farme of land use Dresent
in the area shall be socopunted Tor and related to the
natural resource bases ob which they rest. fhe gyident
types are : (a) COroo production, (b) Ferestry,

with emphasis on the hashab {(Acacia senegac) culture and

L

sum produciion, and (¢} Livestock raising, RFig. § di

plays the distribution of the sbove types of land ases in

nlosely assocliated @ith the lapd use systems are the
huyman scbivities ang the population distpributicn in the
area. These shail be examined in bthe second section of’
the present chapter. 1n COUTSe of the analysis the human

environmental impacts in relation to the land use Lypes,

with special reference to the role pilayed by water-supply

wd

in this respect ahall be considered.

ttn

—

Qrpp Froductio

Qrop Distribotlon -

The erppe Produced in the Project Area £511 gnder two

= = et P 3 = e & # 3
mein categories : (&) Btaple food crobs, and (b) Commercilal

cropa. The Termer apnsists of dukbun millet, Penpisetum,

and dura Sorghum. ©he secnnd include sesame, Sesamum

rientum, grogndnuts, Arachis hyposzea, Kerkade H1biscus

0
=
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gabder iffa, water—-meilons soloeynthis citrulius, Lubiza
sapecn it WatehauE s St em e ERL OGS Rt
Dolicus }ablgg and cotton in very 1imited amoonLss
produced on the TElh suw ssemez ==

i : o L
1 imited expansion. 0f the commercilal crobs sgsame 18
the wost Drominent followed by gpoundnats, Eerkade and
sater—-mellons in the apove order. OCotton 18 of special
presence 1n the Project Areas heing Srown tp Abu Habil

acpeme LO the south of Gimeiha

£

Tigs. b and 7 cives thé distpibution of cerops in the
Project ArEg; hassc on the combinations produced BY
wvillage; 85 sppplisd DY survey Tindings. A full picture
of the same aspech 18 given in Tahles 5.1, F.2 and Sah
which lists 511 Zones syrveyed and the crob combination
for eachs

It can be depicted from Bige. 6 and 7 apnd the tabies
tpat all of the Project Ares to the north and east of the

railway line: Umm Ruwaba-5 L obeid, and north of thatb is

Ei ) ﬁpeéaminantly dukban apd sSesame produc ing coantrye.

In chmparisch the rest off the aresa lying to the south and
gest of the pallway line produces dokiouns dura and gr ound-
i, L= por Kepmats and EEEEEJEELLDHS thege are to be

found in the two ayb—divislons with =2 variant distributions
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Village iand Tor different uses 1

oo pAders = compnunal tenbre. v

the village by natural land marks;

other adjolninz viilages.

infloence of 3 to 5 K. around a vill
the averazs land use radiiiss

Orops are Droduced undsr shifbing

whereby a land hoiding 18 cultivated

(6-8) after which 1t 18 left to rest;

1and is pat uncéer ey ltivatil

parcel of

The family being an extended of 4

production qrit: usuail cyltivating
? .

i

depending the

1

o

£

Fapm S1ires

(&)
i

1

Farm si=zes vary considerably &8s r

AR

fignres 1o Table 5als apt frem the

availasbles to the family, already ment
a

which inf lusnece the farm slie dare the

sityation of drinking water sunply in

late dry season and the harvest times

Since ail oPe

spils are easier GO 111 compared Lo

spils, farm sizes

An estimated sphere

labogr and flpance gyailsab

rations are done DY hand and

increase under the Tormer Sol.

~u
(i

nelyding cultivation

bogna=aries are normalliy

recoznizable o the
of human
age seems to be abput
cultivatbion Dractices;
for a humber
meanwhile a
Ofle

naclear one

[
ok

Le

evealed ny the
Tshpopr &nd Tinance

ipned, obkher factors

spil type, Dlus the

the villages during

the sandy
the clays and gardad
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Qrop Distribution :

iihat the farmer gcrows annually 1is influesnced by a
number of factors which have their impeints on the
distribution of ecrops groWn in the fields. Among these
forees we find !

(a) The soil type and its syitability to certain

erops] e.g. dukbun on sandy splls versus certalin

varieties of sorchum (fetarita) on clay or gardud
spils, or grogndputs on More farazile sapnds as
compared Lo sSesame on More compacted sands,

(b) The dietary habits of the populatilon; while
some prefer t o feed on dukbun, gthershavs
prefercence to durd,

(e} The return opPrortunity of one commercial crop

in relation to another, as Jjudged from the price

behaviour of the last few years,

The labour available to the housennld, since

—~
[t
e

certain crops such as groundpnuts require intens-—
ive labour input for weeding; or Kerkade which
need more hands for the harvest operatlons
From Table 5.1 referred to egar lier, it is evident
that almost all farmers ZROW staple food plus some
commeresiagl crops; {Eeeam&, Groundnuts and Eaﬁkadei}.
Up to few years back more lapd was pat under commercilal

crops as compared to ataple foods. The defielt ln the




5

family dura 20Pply when not mebt from its oWb product 100
was made for from purchases ol additional guantities from

ne market. ‘Tha shift To the produoction of more stagle

=

gods is mainly due ©o niges in - the priees of the latler

[

i recepnt years coupnled with the scarcity in supplies
sgpecially during the FELOY 2CA50lls

Crop Rpotation

Cgltivated land in this ares can be plasgsified a8

Ssrays and BUrg. The former is ususlly asSed to mean &
for &

alean fisld that bas been put under cultlvation
continuous number of yesars; ahile the latter applies to

s newly opened land that was gnder f£allow. A SaCEyAE

land is sasy to cultivate combared to a BuUra; especially

o

with regard to the weed ine opsration. Under the system

_Fl
of shifting oy ltivation practiced in the Ares the two
al

tybes of land 8re intercheanzesblie, since nith the Sarsys

losing its fertility in time, it 18 replaced by the Bura

which is brought vnder ault ivetion from a falloW cond it iona
Th 1 T 1 involvine eehi per ipd
This interchanging of ianc involving a resting Perio

and then bringing 1t back under prpductien after soue
years 1is easential for the rejuvenation of the hashab
trecs as shall be dizecpesed in more detail laier.

gnil fertility and Lha decree of clesrness of land
influyence crop rotadion. A Sarsya iand 18 mostly DUt

ander cash croPs, while the Bura is cultivated in the
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first years with dukhun. Compared to commercial cropPs

dukhuon teolercics more the pressnce of weeds in the first

years when the Bura is nev iy opened. cecoraingly croP

rotation follows this seguencs -

Dukhun/dura . DES ave /Groundnuts/Kerkade fallow
J—7% years jl—5 years 8-10
Ve arsSs

As for water-mellons, Lubia and Kerksde (in case the
latter is not erown in a separats field) these are
intercropoed with food as well as commereial crobsa

The above seguence gives the cepneral pletures There
are dsfinitely variatlons in the time span for changing
1and from ophe crol or TyDEe of uUse to the other, hetwaen
the different parts of the Project Ares. A numpoer of

sctors are behind the pecurrence of these vapiat ions

=y

including shortage in tand availsole for cubivation

which can be attributed T T

(a) Natural increase in villaze populstion with
the reasultsnt reduction in the carrylng capaclity
of the land;

(v) Expansion in the prpduction of commercilal crobs
through the use of hired labour, especially by
financially able familices;

ctly related to

L]

(c) The two asbove fachors are dir

the impact of water—supply SouQress vhich intensify



farmers improved sesecs of groundpnots on credit, which
nere collected after harvest.

The implemenls 1n UsSe 8L rudimentary, and basically
depend on huomsn exertion. The Fas 'ex' and the Barsza

tnake' are the ones used in cleaning the land. Sesding

i5 done by the Toriya 'hoe' in sandy soils, and the

dursa, sesane and Kerkads the Mungal tpiessal! s dipn UsSe,
¥ i rltaak: ?

i e = e e bl B

whils geroundputs is harvested by pulling the bushes from
the soil.

A1l crops mentioned with the excebtion of Kerkade
are then heaped in one forw or the other and left to 4dry
up. ExceDt for sessme which 18 treated differsntly by
shaking the dry plants to separate the produce from the
atalks, other crops sre peaten by the Hudzag and after
that winnowed to obtaln the Produce.

Nearly all of the above farwm toola are made locally
ig the arca; and are purchased by farmers Trom the near-—
by rural markets. Bsing low in efficiency they present
a handicad to increasing production through harizocntal
expansion.

Labour is the other pesic farm input which remains
to he treasted. Tp Produce the orobs discussed abcve,
the wajority of families rely on their pwon labour. Few

roeprt to hired labour from outside the family. Among
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the latter category sre the village merchznls who culbivate
anpually itarze arcas of commercial croPs. There are 2is0
the comparatively Drosperous fomilies who invest thein
savings in agriculture putting ander production additisnal
gereage through the use of hired iabolr. The number of
gyeh families inercasea Lo lagt years due ©o the readlly

o

gyailable finance cenerated from migrations for employments
Tn connection to labour avallapility, the traditional
system of co-operatlion the Faflir was 20 effective device
in mobilizing sdditional labour for +he family up to Very
recent times. The system works oo nece iprocal labour
exchangse. Usually the head cf the household would ipvite
fellow—villagers oo & specific day te his Tield, to help
in carrying out one gff the agricultural pRerat 1ons; most
Frequent ly wesding. {n return for their lsbour he offers
them food ipcludilng sonet ines marisa, @ locally brewed
drink. kith the chabge tonards mpreindividualistic
relations, snd the rise iu costs of foods THE Wafir,

o lpsing its importance

| b

though 1is bl pract iced;
comoared to the role it assumed in the pazts

gince agriculture depends o family labour all the
available hands from poth sexes arec fully utilized 1
the parpose. 0Oab of the 7 memberss peing Lthe averags
~igze of the househplid in the study srca, ahout 5 [ facther,
mother, plus three children) are to DE found folly engaged

in manszing production. Some division of labour 15 eyvident.
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glegring the land is the vork of the father plus the
elder sonss FPreparing the holes fer seeding is carried

out by the father, while putting the secds in the holss

ury

is done by the rest of the familys. JWeeding is toe W onrlk
of all sble mewbers of the Household from both seXess
The same is true for the harvesting of crops to which
everybody contributes, with the specific role of Women

in winnowing and separating the produyce from the ecrop

remalins.

Agricultural Calenasr :

Relisble rains Tor cultivation fall in the period
July—Septenbers Farming setivities snd the calender of
agricultural operations Tollow closely the rainfall
regimne.

As sarly ss Aprii, and throughout Msay snd June,
farmers are sogeged in preparing thelr Tields. This
aperation involves eollecting and burning the left over
from last crops in the Saraya lapnd; and the cutting and
purning of Gtrees and berbage in the newiy opend Bura land.
Here as mentioned before +the stability of the hogsehold
in the village, eminating from a sSceoufe sgurce of dripking
Water—supply 18 proxiully facilitate very much esriy figld
preparatlons; as comparced Lo LOS situabion whereby a

he vill

]

household is away from T e Tebehing for water
dgring the dry s¢asobs and only returning to the village

on the onset of the ralins.
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Pyo bypes of sowWing Bre practicsd by the farmer .
pameil which is soning wePore the rains, end the usual
soWing operation practiced after the fall of soWE Pz
able showers. The fiprgt is attewpted as early as &he
heginning of Hay, and centinues throgghoat Jung; wphidile
the latter is carpisd ot in J0ly. ThE firat has the
savantaze of taking chanees of any ralns that fail
before Jaly, enabling ‘therefore the ear iy estab lishment
of the crops. The oracticc has 18 digadvantages 88
P e e i e gsual thet the cosds are destroyed by
pests; bpesides, prolonged intervsls of droaght aftcr the

ds have sprouted calsc the death of the young Brinih

m
L11]
th

mhe result 18 that seesds BC6 lost to the farmer. Since
the majority of farmers are nobt 1n 8 mpsition Lo provide
ror seed sybstitutes to reseed their land in ease sueh
failures occur, ramgil 1S mostly practiced by the well-
tp—do households.

Spowing 1s followed: by resoviing to establish the crop
in those fielas or lacat ions in a fiald where the sgeds
failed to shod good germination for DO reaspn orf the
obhers LHE gperation 1S carried throughoat the whole
of July, and gomedimes iv 18 continued ap to the o middle

of August, all depending o0 the behaviour of rainfall

in any particular years
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About 15 days after sowing, the weeding overation

starts apd normally continues ub tg the end of August.

Two weedinzs are necSssaly for estaplishinz the crop in

is

i

the gsragys land, wWills an sdditicnal third weedin

required in the case of the bupa land. The first weed-—

it is = hard pperation to carry oyt Hs it reguires much
human exertion. The second is referred to as Janksb
paually demanding
of =11 farm activities seeding is the Eey pperation
on whiech the suecess OO failyre of a crop stands. There—
fore it has to be carried out in time, wWhich means when
the weeds are just sprouting. 1f the operstion 1S
delayed till the weeds vecome established, much effort
iz needed after Lo erradicate them; and at later stages
they might take over tHe crops. That is Why & farmenr
cultivates that area which he apd the members of his
household can ceffectively weed. Therefore and as raizsed
wefore the labour available to the family is the namber
one factor controlling the ascreage cultivateds Accord—
ingly any extra—land put to cultivation beyond the wWork-—
ing @bility of the family is managsd through hired labours
very nften Poor Ay lies are ansracteristically faced Wwith
the problem of belng nneble to weed in time, becaise Hhe

are often oompelled to sell part of theirp labour to others
|- r



and only partially devote the reat to their own fields;
particularly so ih a ¥ear that follows s bad harvesh.
The harvesting of crops starts in ¢etober and
continues up to February. The guick matuoring yarieties
of dura pagad =nd Sesafe hereibri are harvested firsta

Groundnuts is barvested next. hile dukhun, kerkade znd

the slow maturing varistlces of dyra and sesaue, and

i ———— o e e e

water—-mellons are harveshed last.

Yiglds Level :

Yields of variopus crops ace affected by a nawber of
factora, mainly the level and distribution of rainfall,
t+he spgil fertility, Pests and diseases, Gthe Llabour input
and the timing and efficiency in carryinz out the various

cperaticons.

2

Gum Prpauction :

Gum produoction in the Study Ares is important from
two angles @ as 8 cash crolb which adds substantislly to
the inecome of the Larmer, and =3 a tree cover Tor
maintsining the vegetation of the area. Though the

farmers! main cencérn in growilng hashab centres around

i)

ite econpmic return, yet most Tarmsrs are awape pf the

second role played by the tree.




Gum is produced from the acacia senperal tree, knodg
= 3 ¥

locally as hashab. The tree is Fpund crofing at variant
dersities on nearly all of the ssndy soils of the St udy
freas, while it disappears in the gardugd apd play seoils

where its place iz taken by other Species such as @ AL ir

Leacia millefra, Laot scazia nubica and the likes.

Considerine the intensity of distribution of hashab
within the Project Area, it is most dense 1n the central
parts of the Ares,; occupying the zpne between Umm Ruwaba
and Er Rahad to the north of the rallwsy line up %o
Keddudey . Besjdes this zone there is another sualler

-

tne to be foupnd Lo the north of BEL Obeid asrcund Taloshi.

=

ther minor areas can be cited bere and there. Fills S

L

exbibits its distribotion within the Project Ares gt time

af survey and Piz. 10 shows its distribution in 1966.
Prior to the pccurence of the phenomenon of intensive

degradation to which the ecolorical cover in this part

of the country has been subjected; dating back %o the
o

L

last 10-15 years, hashab oceupied larger sreas as an
catablished vegetation assoeiatlon in terms pf aresal
extension and intensity. CGraduslly it began Lo disappsar
from many areas and the situation;has become slarming to

the degree which necessitated The implementation of the

yashabh rehabilitation programme, pPresently in ProgresSss




Thers

= 1aE -

are many factors behind the decliine of hashab

which e¢an ©e sceounbed for under -

5

4
A

A
AE v )

The resaltant pressure on lapd for cultivaticn
dye to the natural increase 1n the farming
populat ion; counlsd with Lhe expans ion of the
scrgage cultlvated per household following the
production of comnsrcial croPs; with both factors
leading to the confuslon of the cultivation eycle,
egtting on the years devoted to hashab in the
rotal ion.

The decradation of ihe hashab tree as part of the
vezetation cover in Kordofan Esglon, attribyted
t5 heavy homan use of trecs egpecially for fuel
wood, charcoal, and building materials; with the
effect Deing mors SeVeErs in those aress SoCeSS-—
ible to the market toWns snd the small rural
centres. The hashab wree ig relation to the

threes mentioned uses ig rated sz second in

———

guality of spsciss such as Kitir, Acecia mellifers,

Sunut, Acacia nilotica; and Subbagh for huiiding

meterial, and arad Albizzia asmara for fire—-wood

and charcpal productions
The effects of natural ond human hazards inclyd~-
ing drought, insects, loeust and Liress The

damage caused by the latter two is evident, and
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can be traced and DProvél, especially the loss of
of large hashab areas dae +o the neglegence of
fire—lines in the last 10 years: ha for the first
two, though there is not yet concrete evidence
pointing to theilr direct effect, both are Prece=
ived in mpst wvillages surveyed as behind the retreat
of the hashab covVer.

iv) Connected to the above hazards, but deserving
special menticn is the devastation caused by the

camel raising nowads; who cut the nfanche; of

hashab htrees, mestly the young ones, as broWse
materisl and feed their camels. They usually do
this towards late apy season, at a time the tree
needs all of its stored snergy to maintain lts
continuity up teo the beglhuning of the rains; a
pract ice which damages the trees somehbimes to an
gnrecoveranle stageo.

v) Shortaze of drinking water—supply in areas of
high hashab production, belng remots from water
points at a time secure SUPDli&s are reguired to
maintain the producers, as from December and 0Ohs

vi) The competition hetwsen zum production and the
other sectors of amployment espeeially Those
availakle in the irrigated schemes and the urban

bl

areas putside the Region, over the lsbour force
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Coming now to the role played by hashab in the
gcological cover of tne srea, it is evident t hat hashab
25 = tree cOlture assumes ai important place in the
shifting cultivation syaten pract iced in the Study Ared.
Tt is fitted by the farmer in the crob prodachion rotat—
ion in 2 cycle of spproximately 18 years from its growth
a5 seedlings or copbice shoots, to the time the trnees
reach nld age and bDecom® out of productiola Hashab

plantations Pass thrpugh three stages in btheir develoP-

i% Ap establishment stage whereby the young trees

ape nopsed by the farmer in the same land under

| =

croppings orf in 2 land which 1s DULs

s prodoctipn Stage as from the age of 5 to &

e
=i
A

years which continaoes up to the 826 of 1lh; and
iii} o decline stage which laats for @bout L yearss.

By then the oid plantation 1= cleared for cultivab-
igp as a newly opensd buar land, and accpordingly & new

A s

cycle in the rejuvenlation of hashabh starts.

Livestock Raising G

T.ivestock 15 raised in the Brpject 4Lrea by hoth the
settled pooalations and the nomads wWho enter the Projéct

yinz Lo the north and soubh of it.

=

Area from the regions
For many of the sett led communitiles the rearing of animals
iz compiementary to crob proouctions with its rple ilpcreas-s

ing in importance 1in the last 10-15 y&earos
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The main animals raised ny the settled communisies
ere goats, cattle, and to a lesser degree sheebd; begides

donkeys. The coat is the most prevalent animal in the
villages, with families owning 2-5 goatss Tk digslcent: Ron
its milk, and =g &b scecassional source of cash and meat
when need arises. Being & tough animal 1t toclerates the
hard conditions of the Aresa, especially the period of
late dry season, when grazing and water supPply becowe
scarce.

asttle dpes not mateh gosts in numbers, hewever it
inereased tremendonsly in the last decade. The change
has come as a result of two wajor factors (a) the resent
expansion in rural water supply programmnes which yielded
hiypdreds of newly erected water—yards, and, (b) the
scoumylation of savings wbich bas been directed to the
building of berda; one of the forces that strengthened
this trend has been the limited returns from agriculture,
which beinz open Lo freguent fallures, hes ides the fact
that investment in crop Production reaches its celling
after few increments encourazed the lpcals to concentrate
more on livestock raising. The seme factor has a2lso
added to the puilding of sheep numbers, egpecially in the
northern and soputhern parts of the Project Area, wWhere
there live bpooulations wbho come priginally frowm sheep

raising culture such 28 the Dar Hamid tribal grouds and
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tha Fellata of Southern Darfur mho migrated %o the ares
ot the turn of the century. Among some of Theste comiaun=
ities sheep raising is practiced as a trade. Families
with eash surpluses buy lambs from villagers and the
nomads, and raise them on the =availabls herbazZe plus
sther feeds during the dry peripd, and keeD them through—
put the rainy season,; o sall them in October-December FriE
livestock traderss

The other impertant animal found in the villages 15

the donkey with most families ownlng one at leaghs The il

".n.l

nupber ilncresses in ThosSe villages which Llie gt long
distances Ffrom water Sourcess Here a family owns up to
3 beasts, To carry the =mounts of weter needed by the
household. As the task of transborting water is Very
hard, especially Wnen the source of supply 1is far from
the village, donkeys =re qjsed alternately; with one of
two animals visiting the water boint every other d &y s
pecause of the saume facter villagers often borrow water
from neighbours, 4nd give 1t back when their donkeys
bring subplies from the water sopurce. Villagers remark
t+st the nowper of donkeys has been deercasing in recent
years apnd attripuse that to natural death, beeause of The

hardships the animal 18 sub jected to, 10 transport ing
& r

water throughout the hot dry monthss



Considering camels thege are TeW in NUMDETS, not

il

sxpeeding 3-7 per viilage. Theip numbers used to b

greater in the past up to the mid 195¢'s, when they
were Lhe main mMeans ot trgnspﬂftutimn vetween the
villages and the market centres. The locreasec il the
qse o lorries has led To & redgetion in thelir numberss
Presently the few that are fopnd are ugtilized in carry-=
ing the crops from toe fapms to the villages, and in

other petty Jobs such 28 the transportation of fuel

rom the villages

Fh

wood, charcosl, straw, fodders, etc.
to the market BPlaces; nesides of courss thelr use in
movihg the traditional oil-Pressers.

:.

o
Fad
o

o

Wihen we com he guestion of animal fisures, it

is difficult to supply any numbers for village ownersin
that are close ©o reality. ‘Tazation records &are out-dated
gpnd. the fiocures sgypplied by them drastically under €sTLlm-
ata the setuyal nombers. An attempt at scme estimates for

the villages surveyed are supplied in Tsbles, 5.5, 56 and

As for the neomadic grolbs, the Area is visited alter-

|

nately by the cattle nomads (the Bageara) migrating from

the south doring the ralny Se830f, and the camel ncmads

r

(the Anbala) infilterating from the north doring the cool

and dry Sce8500s
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The former group includes : the Howanma, the Naba,
the Bederiya, the Habbaniya, and the Direihmats They
begin esntering the Area in the midale of July, and
catablish themselves in the zone of gardud spils to the
north of Er Rahad and cast and west of the raiiway 15k ie
up to the cutskirts of El Obeid. They move in twe
thrusts. The Hawazma, the Nuba and the Bederiya coWing
from the Nuba Mcountains reglon enter the project Area
from the sputh; whils the Habbaniya apd the Direibhmat
migrating from &l Abbassiya and Sherkeila aresas enter
the Project Area from the sguth =asta

gradyally they establisb thein epncampments in tnis
sxtensive plain of gardud land, which is thinly populated,
heing poor in water supply potent ial, matural er man—made ;
bhesides its favcurable land surface for the stay of cattle
dyring the rains as it is well dgrained, providing thus
dry under—fopot for the aninals. Though it has few water
s purees during the dry season, 1t bas adeguate supplies
during the rains collecting 1n pools, and avallable in
the many water—courses transcending the ares.

The Baggara groupPs ccculby this wet season Zrazing
belt up to carly Octcher.. puring this time they gell
the milk from their herds tg the cheese processing unlts,
which with time multiplied in number to reach asbout 25

yhits at present. This 1S 2150 the time they sell souwé
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animals at Bl Obeid Livestock Market. Ihe income
gepergted ICOM ULUS paiew ve it Al 13 westoek 18 HSed
in purchasing food noceszities, payment of Laxes,
maintenance of cultivations to the sputh of the Project
Area, and 1in buying productive cath lea

By early Cctober the RBacgaras diamantle thelr cambs
apd begin their peturn Journsy heading back fof the dry
season centres of cancgntfation in the Nuaba Foagntainsg »
and Torther south TO +he lands close to Bahr el-Ghazal

snd the Whnits Mila.

i's)

- late October the Abbela begin their trek from

3

the northern region into the Project Ares, which they
enter during NovembDels Their main Zroubs include : The
shanabla, the Kawahla, the Kabsbesh, the Hawadlr, the
Reni Gerar, and the Diweih. he intensity of migratlons
rarisgs from ong year to the other, all depending on the
conditions of pastuces and water—supply 1o the northern
semi~desert zZone frow which these «roubs grigzinate. In
vears of zood rains apnd sbundant pastoraze less populat-
jons and herds enter the Project Ares; while inversely
in years of Mabal (scarce pastures and water spurces | the

Project Ares cxperiences heavy pressures on its available

grazing and watsr—subpiy¥. 9or example the rainy Season
of 1881 being =2 pad one in tone northern areas had been

fplloved by Mahal conditions which sent into ithe Propject



Ares nomads from a8 far north as Ed Dabba at the bent of
the Nils,.
During the cool Pericd Novenber—Decenher the wate

reguirements of the camela and sheep raised by these

h

nﬂmadé being low, herders bead with their animals to the
baga land (areas of extensive grazing remote from settle-
ments) making use of the bush vegebztion and visiting the
nearby water—yards when neca arises. Part of the reason
for headine to such remote grazing areas 15 to svolia the

encroachment of animals on the village cultivetions whieh

[4)]
(=1
»

are nobt yeb harveste

By January che crops are harvested and the land

o

becomes open for gra: om this month =snd

I

ing. Alsg as

]

ons the snimal needs for water lncrease, thus indoeing
the nomads to move closer to water—points. Because of
these two factors, as from Janusry the Avbala zrogps shift
ftheir encampments to the vicinities of the watering—-points,
and begin utilizing the grazing available in the spereodne=
ings of villages, It is interesting to record in this
connection the emsrzence in recsnt years of the willage
por land; @Which is Drotected duripnz the rainy seasof

from animals by the presence of the caltivations, a8 an
impertant source of grazing for the herds snd flocks of
the npomads dufing the dry sesason; 8 facter Ahich bas

resylted in sending the Abbala livestock into the

village Zands.




The raising of animals in the Project Aren has
evident impacts on the desradation of its natural
resourcess As sgrly bsek a5 the becinnine of the
1950's, Harrison warned against the devastation that
shall be caused by the uncontrolled increase in the
numbers of animals, the effects of which shall spread
tec @n unrecoverable stage by the exfensive Provision
of water Points. Thirty years later this prediction
turned Lo be true, judged from the conditions of deter-
ioration characterizing the Project Arvea st prescnt. The
theopries Drojecting the oeccurrence of this vast deteriorat—
ion rested on two mMain idéss. That incresases in animals
numbers without expansicns in the pastursce base shall
in time wake the eco-sysliem viulnarabic fip overcrazino
beyond its rescurcs capsbilities; and that the limited
grazing raduis, especislly of caitls from water—-yards
shall lesd to the creation of circles of over used land
around these ysrds, which in time shall link with each
pther resultine in continoous belts of exhagated sreas.

This 1is Presently ref lected in mecst of the Project
Areg. The northern parts are completely devasted, mainly
dge to the availability of water from posn—shaft wells
which ecan be sunk freely at glmost any locatieon in this
zone. This with intensive human hsbitation and the
raiging of cattle bave severely stripped off the ares

of itg vegetation cover. Again the Same phenomenon csh
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TQE lE:- 51 1.;{}:
Popul-tion Charscteristies of the Project Area.

TRumber ot R *liD: Bf -lobal TAVerace:
tPhysiog @uph1c Village Surveyed:House—:FPopnlat=:Sise of't
Jones - tholdg. » ioh. iHouse—

R i e e et : . holda
I 1 Abu 5inun 50 300 6
(Daba Nayra)
e Kabar &1 Haboaob 20 150 i
5 il Hompouarp 8 el 9
y El Bumisra Lo 150 5
5 geriyid 30 50 5
6 Umm Dieika L5 300 T
7  Kerhbab 130 800 5
& L] Rokub 50 A5 T
Ty o Farazsl la 160 900 &
10 EKhor Tagat 0igisl 55 220 &
11 Bl Hamadiya 300 1500 5
1z Bl Kharts 200 150 5
A B B 13 Sinjukai 250 1500 &
1}  lieirerha S5 1800 &
1 Ava Ssad 500 3000 h
16 Umn Hezleig 160 800 B
IV. 17 Anpdraba 60 450 i
1 Halfs 18 e 5
g: Ereidibo Th 324 L
20 Goz Bl Korsan LG 250 &
21 Umm Kiters 20 he Ti
22 Umm Shugeira 100 600 6
273 Fertanzul B uao &
2L Swellim Th 56 I
P WMercikib B L?5 3]
26 Umm Arads 60 300 5
27 &1 Togmeid 317 1574 Ly
28 Burbur 1o Lon (5]
e 25 Kubbaka oo GO0 &
30 Umm El Sheikh ele) 2000 5
31 &1 Tibna 166 1000 6
A/Lat if.
52 EL Tibna iusa 100 500 5
33 R,tccd il Wabaeg ) 300 5
30 Umm Sirieha/Adam 100 500 5

Contas
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TNomber of : tTos 0f :lotal  iAverage:
:Physiographic:Villace Surveyed:House—:iPopuiat-:iSise of:
= anca 5 shinlds, rion. tHouse—
L : : : theld.
35 Umm sirieha ol 5200 5
A/Rab im.
36 Ghineinya 216 1300 &
5 Shawaya 5C 300 6
38  nl Cdyat Adam 6¢ 300 &
AL inl Cdysat Musa B Liah 5
ile; Goz Bl shaw 100 800 &
hel Tabsldya - Mahmpad 50 A50 T
Lo Shag #B1 Windi 1Co 500 5]
I3 Dagak Lo 200 )
Vil bl Bl Gozghan 250 1500 6
L5 Gedoidim. 200 1000 5
s Koanamossa 250 1500 &
hy Shanbant Lo Fole] T
e} Rediesal
Lo Umn Riswa Lo 700 5
5C Samand ia 24L0 1200 5
5l Kindos R B0 5
52 Umm Gesira 500 000 &
5% Umm Gennas S 2000 G -
5k Taf ant ara 160 800 5
55 Shebula Lo 2hom &)
56 Deriesa 200 1100 o
i Kadads 1o SBTO =
AFiEEREr 58 Umm Sotb 80 Lo 5
59 %1l Beida &5 500 5
[aX8, Shriem
a5l Karamsha o 700 5
61 Shriem &1 Hamad 20 180 i
62 Shrism =l Mudiep 21 150 i
63 Umm Dabbus 80 Loo 5
6l Umm Dabbus
s sl Markha
65 Umm Dabbus
o Bl Gaaliein. 90 1500 5
66 El Nala 200 LLoo 7
67 Asida 100 AOO &
68 hlavaga 22 150 6
&9 Umm Hagar 1.0 300 T
T Bl Rokob 60 L&D 7



Examining the peopulation pPasrameter in relatiocnm to

the availability of water suoply i.e. aie]q]

ttie pooul

1
(a7

§

envelopes served by the existipne water points, is

egSential in assessins the wster sitystion in the srea,

whieh can be used as indieation of the areas faced by

water sheortages at present. 4An attempt in arrciving at

soma indices of The arcas served hy Lhe existine waler—

points is made in Fig. 13 worked out Ffrom survey data.

Besides the sstiled population the Project Arca

gecompdates the groups of Baggara and 4Abkala nomads who
visit it alternately duripns wet and dry season. It is

difficult te supply sccurate statisties for tThe nomads
numbers,

since they eonsbtitute parts of lap:

bt

S censug

]

areas that extend beyond the Project boundarieg; hesides
the fact that their numbers vary from ene year to the

other, depsnding on the grazing and water-suppPly condit-

iong imside and cutsids the Frojeet Aream. Some estimates
off the nowmads puambers based opn the 1973 Censy

18 sre given
in Table 5.1l.

Table 5.12.

% _bstimates of Womads Numbers.

£ Trioal Gr oD A fot?l : :En;u}ﬂt?nn enter—:

b :Population: ing Project Ares.:
l. Hawazma.uba,Beder iya. 60,000 nipieielnle)

2. Habbaniya, Direihmat 20,500 10,000
Js3hapabla 20, o0 205 006

e Kawah la,Kababesh ,Hawawir,
Beni Gerar, Oiasih. 200, 000 26,000
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Found to be 9 tins daily:s Ihis smount seemed o be

larege in such an sresa where gater collection 12 rather
difficult but it is clear that not all the amount repprted
ig gsed fpr domestlc DUrPOSEE. 2 sme reapondents reforted
watering scme animals at home. There is alseo a wide

variatien in the amount of water consumed according to

The present smount of water consumed is Limited by
a pumber of fastors. The most imoortant factor 1is
difficulty in getting the reguired amount of water which
ig reported by 2L.6% of the respondents. Thst d AT e Ry
may be the result of difficulty in transporting water or
tog much time wasted in the journey hetween home and water
soyrees. Other ressondents reported many Tactors as shown
in Table Ba 3.

qater fetehing is a diffileult job invplving time,
effort and economic costs. All members of the family
are involved in water fetching at differesnt degrees. The
most important water collectors are children (29.2%6). It
sa also frund that 26. 3 of the family heads are involved
in water Ffetehing (Table G.L}.

amall number of respondents (28.2%) reported buying
gater from water vendors. These water vendors are ol

two types; lorry oWners wWwho transpert water to cisherns

in the village and sell it at high price te consumers
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or cart owners (Caro) selling water to bousebolds. The

first tyos is widespread in Jeone I and IT where water

is very scarce and the secpnd type is mainly found ip

7 one VI. Becagse of the high cest of water f'rom waser

vendors, the amounts bousht are rather small (Table 5.5 e
The resppondents gave many reasons for buyinz water

from vepdors. The most important reascon is lack of

transport (52.2%) and no Tawmily member available because

children o to schools.

The smount of water consumed st the houschold moy- bo

j
influenced by price of water in the source. A5 a resalt
of problems pf lack of fuel =nda sdare parts, walier Erom
the wateryards is becoming precicus. ©The survey shaovwed
that more than 51.0CGF of the resoopdents pay more than
25 pat. daily to get water. This represent a very high
proportion of their income (Table 6.6,

nhe amount of water consumsd is also foupd to be
infloenced by the lpocation of the s.urce with resbect to
place of residence. Villagers with a waber Sogpee In
their village spend little time in water fetching., In

the Preoject Area it is Tound that more than %5 of the

]

PSS

[

ohdents spend more than two bhours Lo zet water T o
their homes while only 18.8% spend sbout hslf an bour.
The time sSpent may be as a result of distance or diff-
igulty in getting water because the wateryard ig too

1=,

crowded {Table. 6.7).
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FLEA

Those villagers Living away from the SO0ree may make
only one trip every twn days (8. %) or onpe trip daily
(21. 7%) while most of the respondents make one to twe trips
dally. Thus the namoer of trips is influenced by the
distance of the water Sturce and mode of trapnsoerd (Table
St i

The amount of weter brought t o the housshold ig ¥Bgd
for different demestie Purooses (Appendices TNy ¥ VI,
VITAVTIIT AT X XT ) Animals sre normally watered in the
Waterysrd and the amcint consumed ig Judred by ths amotant
of money paid (Tables 6.9 and 6. 16}, In the wet season
gbout 33 of the espondents stated shot they water theip
animals in the Wateryarda. Thpsze are respondents living
in the ssndy areas Where pends are not fognd,

Consumers normalliy choose the tybe of source they

=

consider to be the best to zatisfy their nesdg.s Phis

ghoice is cXerecised in sreas where more thap one SoUrce
is foond., But in the Froject drea more than 82. 00 of the

respondents reoprted th t

T

41}

.
i

]

¥ use the scurce becausse it
is the only scurce (Table 6. 11}. Very few reported that
they use the sourecs because they consider its water top

be healthy.



N
a
.
45
o
=
Cd

L}
w0
==r

SR GG oy = o T R ey

M3

9

0 g T
Sk ity SENC e s ST = S e R B e
BOE BT e T = =y Ceg ey s SRR L & ULIT

001 91 R CS S = = GUe 9 el S SR

Ly I )
ot

T
gl g el i T 3 i = T AR | LT 30L G

e R e T T T T T
S St e T e : : ; e : e
THLOT 4 F0 (T —=£ s . i . H - : =10 s

AL L ey —
E s n.moG L Ll S a S e e T t JO 204/t

.I_H b [ E e =T SR ST ..._
*STRUTUY 3UTJates Ul ET1lsc BEUNSUGT  I200 10 sUT O Tg aeainn

“670 o1 481

- GCT -



T T T et T e T T e T s o e T e T e T T e s e s e T T e e et o i o g T e Tt o e i e T L i T e e s e i, T i e Tt S e T

GETE TSSO T ST O = R SR N ST e s e T e R T T T

021 L SIS BT Y [ e e T T e T4
¢

i
ol L

00T L 1 = T R R il (R

& 2
=i
—i
iy
(]
=1
s
L

JO0T &1 626 1T - - - = = — — = GRS T Q0T & JE T i

00T 91 Qe T = oy = = b = A ahna G Q0T 9

Oy

b
W
—
=l
=
H
=

L]

"
L]
Ly
ey
]
Leed

00T 9 TACEf -~ - = == = et o A D S

L
o
—
|

T T Se s s =l S Set g e g el | eI T

% trONT % EONY % POy % ON: % U0H: W TON: % vofli % 100: . %  saN:Seungs
: . N aUY: : 5 : : “ : TR
S 1 . o i : : 801
S MO g R e e e N o R
{
hy

“STBWI0Y SUTJB%E. UT ALLEl pain




e e e e e e e e L o el e e e

o1 Gl S0 1 S M SMBERE B e I et L L el oo B B O 18301
JFRER F =]

Q01 Te = = = e = o Gr6

(RN
|
[
o
=
~
,N.‘\I
=
By
[Ty
PH
o0
=
1
LR
L}
[‘* =
2
L]
|
=
H
=

Q01 2

Ty
|
l
|
|
1
I
1
i
1
H
I
i
L
i
L™y
1
LY,
B
*
L]
o
—
[
oD
=

Ge GESIY
: Bl S e ST — = dor s i
001 1% = =1 e

e R e S e e R G e
00T G& = s TR =il i

- ty eC o S 069 0% TEL
Q0T 62 T SR CRECIT = = = = GG N TS O T [

: > «
DOT 0% = 22 == = = ¢ ¢

~

i

I

I

i
o

i
(]
=
Yy

2MElg  LY990g IT

001 G - = —i = oh G =

! LA R N S g I
— y e e T
= i S M 2 s R R nw e e i e i Sl e
o e e ] . AT ¥ P . P e e ol L] m._. . O i ._..H " ﬁnn E B 1 i - . =2 :
3 .....“.m oA _....H.u _.”q._ n..E..q.Ha .W.. ] .....H.' WU .r_..._.” qn.mu_o.qwru.fﬂ.o.a = ..|. i : “nnn v g ahn ”_n.._r L = e m,...a.mn.w._”.“_._f 998 umw-
: : : sgaog] ¢ i AadE Gl v s1°  uBaTD i > . it 3
; TILOL ; Su=U10 . me;m : . 6 moans fuiieed, USSIU . oy feews 0g gsoN:i  APUO : Lt

e b tinry R & Pk -
~UTHOTAG 40g eodn § pauoiaueil eyl dUTEQ JUg S00SEe

Sl




This discussion shoved that there are many faclLors
influencine water econsumption in the Projéct arca. The
mpst impprtant Factors are distance of the scource and
sheortage of water sugply. These two: fachnrs are
reported by L3.lg of the respondents. There is also
a -onal varisticn. In zone T, 82.66 of the respondents
reported that thede are the twe most important factoes
(Table 6.12)., This result points to sreas of deficiency
and areas where water is needed most. It is clear that
villacers in zones I, IIT and ¥V are in peed for waber
improvement to meet the present and future needs,

Tn other zZones,; the respondents are Wworried aboub
their fubture supplies. HNearly 915 stated that tne
present scurces are not Gnougd to meet the future
demands because of the natural increase of oopRrilaticno
and mnimals in the village and immigration to villages
with adeguate water supplies (Table 6.1%). This table
syopocts the argument stated earlier that permanent
water scorces attracts services and micrapnts from areas
of deficiency leading to population and animal coneent-
ration beyond the carrying capacity and thus deferiorat-

ion in envircnmental copditions.
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Anpther factor mentioned by Lhe resitpndents as
influeneing their futupe supplies is the low periorm—
ance of the source because the pumps are pld, tanks and
taps are nobt in a geod condition. They sveh suzsgest
ways to improve the situation (Table 6.1Li). It is clear
that 59 of the prespondents think that a new wateryard

will splve the pressnt and futurs demands. Mest villapers

L5

T

in mopes Ta IIT; IN asnd s asdive for a Waterypard whils

in zones VI, and VII prefer shalilew wells as a selutien.
Thus these livine ip areas where most of the §ater suppl-—
iss eome from hafirs apnd did nat experilepnce major environ-
mental degraadatiocn suggest wateryards,; while theére in
environmental 1y degracsed £ress a3 in zopes VI and VIT
suggest shalleow wellss This result must have a very
imPortant planning implicatien. It shows the degree of
awareness with respect to environmeptal degradaticn and
alsg willinegness to sccept water sources that previde

3

limited amounts of water. Another interesting feature
appears in answers revopt by willagers in zohe L. TIn
this zone the suggestiens for hafics apd wateryards have
equal weight (L2.1%)., 'This zone is one of the difficult
areas where groundwater is difficult tp find, thus soue

off the resoondents became aware of this faet and lesk

Errward Cor a hafir as g solution be thelr fature déemMands.
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The resoondents alspo gave their reascons behind

d. The most ingortant

1]

e}

7

|:r:.

25t

T

x

1l

Prefering the srurece sg
reascns are permanancy of the scource and provision of

more Water ( Table 6.15) But the villazers in zone VII
P <

toink the snurce they sugoested (shallow wells) will

help in stoppine environmental decradaticn.
o po | —

Resoondents Dvaluation of water Sources

In this section we try o examine the resprndents!
evaluation of the water they use with respect to amount,
guality, taste and colour. The importance of this is to
know the Type of source perceived to be the best and
accordingly planners must adjust their plans gaeccprding
to local ipnitistion or device methods of copvincine the
local inhabitants that the soapece they suggested is eitherp
net Ceasible or of bad guality icading to health problems.
Through this method local invoilvement will be Telt. from
the Planninz stages.

Ferception of & sourece is g Persopsl eveluatinn
influenced by the individuals personal characteriating,
past experience, sducatienal level and are. Based on
these Tacltors the individual wakes s choice if more than

1le or pass his judgement on the type

&

ralla:

onE scures igog

Ly

of wWater he uses.
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In the Erejcct Area, it is Pound thet there is s

i

mettal vardation dn persepbipn With record tn GLhe wvand—

[

.:;:
ables investissted (anount, guslity, tase and cologr).
It i85 fround that mpst of the res’ondents excspt Ln zone
Vel CWEEEL A LEL el R T L Woebgl HAVdl Lol L Lz LU
encuzh (Yable 6. 16) and they think that its taste is
zgopd, buot there is some variation with regard to colour,
because large numbers use hafirs with brownish water.
With rezard to guality there is also some variatlon

in perceptiocn. Most of the rezpondents in all zones

perceive the water they drink as of moed guality, but

apprecisble nuwber in zZone I, where meost of the water
iz provided by hafirs think that the guality is bad
(Table 6.17}).

Improvement of water gualitly is recognived to
have health benefits. To what extent the lpeal inhabit-
ants sre sware of this, is examined by a series of guest-

ions. The resicndents reporbted many diseases as Prevalent

in their area (Tsble 6.18)., They attribute the caases to
many fasctors amonz which is bad water (Table .19}, It
is found that cnly 16% think that bad water or the water
they arink way cause diseases, +hey copnsider dirty water

_ : : 5 S )
or saline water as the main causes of disesses (Table 6.20).
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It is clear that very few Who sre really aiare of the
relationship between water and health. This is so
becalse the water they drink is either rain water
cellected in he 7irs or undersround watsr and both are
considersed as free of any conbtanination. The situat—
lpn 18 assessed differently when animsls and people

use Lbe same trough. Animals like sheep, zopata, catble
and camels are Gthoughi t o be clean and thus he danger
to humans when they shsre the Same trough while donkeys,
and borses are considered dirty. But despite this
perception, it is found fthat animals of all serts share
the same troughs ALlsc arcund thsse trrughs, heaps of
animsl waste are fpund and with water spillage create a
muddy condition and increasing the danser of water
contamination. Thus the methods of water colleetion and
animal watering in wateryards wyst be changed in order
to reduce the possibility of contamination.

1

s2d egrlisr, the villasers derceive the waterp

0
ot
o
S

A8
they drink as being safe (Table 6.21)., This is so because
it 1s ecleah, and of undsersroond er rain crigin, (fable 6.22)s
Résbondents in zone I where hefirs sre the oniy sources,

1 £

deseribe thelr water as clear and =safe because it is of

rain oprigin.
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environmental changes that may occur as a result of water
provisions

This discussion concentrated to a large extent ob
water demand anw availaple supplies as well as the methpds
of water collectipon and cpsts. The posts enables us to
foint to some aspects which have relsvance to the project.

These could be grouped under the following :-—

1) 1t is found that the amount of water consumed by
the averape houschold I8 high apd there are signs that it
will inerease in the future. Therefnaore any inprovemenits

in water supplies wmust take into consideration the Ffabure

o3

demand. Therefore the degicn and capacily of the sater
souree must take inteo consideration these facts.

2} This chapter showed ons nf the main limiting faciors
to more wabter consumbPtilon = which is desirable = is the
digtance nof the water soyrce from place of residence.

This fact mast be taken into consideration in site select-
iofas

3) It is also found that children are the most import-—
ant water collecltors. Thuas Tuture desicng of wateryards
must consider this fact s.ge wmore taops and platforms that
help children t4 perform their duoties easily.

LY 1t is slsc Trand that wster costs in this area are

very high. Thus we bave to strilke a balsnee between more




watep provision to reduce the cost and the concern for
envircnmental copservaticn. This balance may be found
if we deviced methpds enabling us to previde each villasse
with its water source.
5) Very few respondents are awsre of the relatlonship
between water and health. Thus there is need to liok water
programmes to Programmes o ganitation educstion to raise
the level ©of awarepness and teach simgle meihods of water
purification while persuing this line there is peed Lo

consider the traditional methods of water Durificatien

in order to assegss their influsnces and possible improve-

ments.
6) The study showed that there is a bigh degree of
environmensal swareness amonz the local inhsbitants and

we feel that this aswarensss may be gtilized to implement
the enntrol measores sugeested in another chapter.

ttracts services 2nd leads fo

411

7) Water provision :
concentration of animal apd human populitiops. This fact
may be tied to an stratezy alming at creating growth pPeoints
where investment is concentrated so 88 to create centres
which attract and bhold sepnomic sctilvity and therefere hold
populations In this respeet water sSupPply Projects are to
be seen as part of an overall strategy alming at raral

development and growth of infrastructure.
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CHAPTER VIT

MANAGEMENT CF RURAL WATER SUPPLIZE

IN KCRDOEAN,

It is recegnized that the degree te which a water
supply system fulfils its functicn varies almast direct-
1y with efficiency and effectivencse of its management.

+

The management ef a rural wabter supply system is seen

ag composed of three interrelated stages; planning,

b

construction and cperaticn and maintenance., To achieve
theze functiens, sppropriate structures must be gstapl—

ished 1linking national plans snd objectives to the needs

[d]

and reouirements of the local community. The most im-—
paortant and sericus function appears after the construct—
icn of the water system mainly operation snd maintenance.
In most cases that function is neglected during the plann-
ing skages and more concern is given tc operation and
maintenance only after praoblems stsrt to arlse.

In this part we are going to desl mainly with the
administration of the water scopvreces at the lczal level,
because other aspects cf manazementmanpaver reguire-
ments,training, planning procedures- are beyond the
scope of this study.

The structure of rural water administration and type
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of contrcl in Kordofan, witnessed many changes similar
ta what happenesd in other parts gf the country when man-
agement problems became very seriocus as a result of the
constiruction of a large number of water sources beyond
the cabability of the Rural Water Development Corporat-
ion (RWDC). However, in this province the RWDC was pes-
ronsible for planning, construetinn, ocperation and main-
ténance of the wsteryasrds while the administration of
tre water sources was given to rursl councils. This pro-
cedure continued up to Msrch 1982 when the R/DC (now
called National Administrastion for Water - NAU) decided
to take cver full responsibility over watervards from

gll technieal as well ass administrative asspects.
P

Before the take over, waler spurces faced many
“raoblems. Sxperience showesd that many rural councils
friled in the proper management of water sources far the

following ressons -

L. They were unable to peeate strong body o
supervise the operation and maintenance of the
wateryards.,

2. They even failed in the field gf revenue collect-—
ion which was left under the control of some clerks

and sccountants without close supervision.




I
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i

G o s greatest failure was in the field of mains
tenance and petral provision. This led to
general deterinration in the water supply system
to the extent that a large number of wateryards

were not operating during the survey.

li.. Bural councils were given ine responsibility of
cdministration and revenus callection whils RWDC
was responsible for the cechnical aspects such
as construction and maintenance. This sharing
of responesibility without clearly defining the
role of =sach organlzation contributed et fectively

tn the unsatisfactory conditions of water sources.

Degpite these problems, in the Ffield of water admin-
iatration, the sxperisnce and the hardships faced by
the villagers created new aweroness towards village
water supplies. Blowly village counecils snd village
organizations began tn be involved in water supply
problems and device measures Lo solve them, As a result
af thisz the local cpmmunity started o f'eel some
attachment to the water source and developed & BSsnS8C
of ownership. The 1ncal organization were able to
mooilize the community and through self-help cantribut-

jons, they were able ta pay for petral ,maintenance and
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to improve the candition in the watervards. To achieve
this each village formed the orgenizetion which they feel
that it is sble to desl with these problems, Thus in
some villages, special water commitiees WeEre farmed while
in others arganizations such as village councils or
Development Committees taogk over the responsibility of

invelving the lcesl community in the water supply problens.

Despite the success of these organizations in keepling
the water system gperating, they alse have their problems.
Field investigation showed that these local grganizations
have limited technical and administrative asbillties to
supervise and control the Water SOUrCES.. Besice these,
in many cases loeal Foptipnes and differences nay play &
destructive rnle in the sdministration of the wateryard.

However the survey found many guccessill CasSeS.

Yanagement problems apise as a result of the high
coats of administration as maintenance. These costs
vary according to the type of the source snd locaticn in
relation to maintensnce centres. These costs may be
divided into twe parts; irect and indirect costs. The
direct costs include expenditure on items 1ilke Spare
parts, olls, fuel and salariss, while indirect costs

include maintenance, supervision, training of personnel
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and depreciation of mechanical parbks. The talal
expenditure oh both direct and indireet costs inereased
dramatically. According to T AR {1981} the total costs
of administeraticn and maintalning one watervard was
Le,2,900 in 1975. In 1930 the cogf Was more than
Tig.6,000 while the revenue collected was about Lis.3,000,
Thus it seemg that lack of funds contributed effectively
to the poor condiftion of the existing wateryards. Cther
spurces of water supplies - hafirs, dams and improved

shallow wells — reguire litfle cperation coSt3.

This discussion allows us to make & summary ot hthe
main management problems faced in this area; these
ireluds -

1, hack of fands,

5. Lack cf trained personnel especially at maint—

enance centres and at local level.

Z, The newly built maintenance cantres and wWork-

shops are still idle because of thé lack of

logistical support and slkgilled labour.

L. Problems of fuel, cils and spare parts.
5. Pumps are old asnd of different types and brands

complicating the problems of spare part supply
and trained labour avallability.

Rad means cof communication to report bregkdowng.
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<. Maintenance teams are not well eguipped o
enable them to handle problems of breakdoWns.
8, Local involvement and participation not well

srganized and properly ntilized.

Evaluation of the Type of Contrel and Water

Administration in the Projsct Area :

Tn the project area, the main problemsthat face
water supply sources egpecially wateryards are faund
to inelude prablems of maintensnce, lacl gf =palc
parts and fuel shortage. The combined effect of these
problems 1s manifested in the larze muirber of water-—
vards found not working during the survey (50%). The
main Tactp? for this high rate 15 that most of the
pumps vary in oge and make. They range from engines
made in 193C To new reciprocating pumps. Their make
also vary Cfrom cld English Lister types to those made
in Yougslavia or Saandinavian countries or India.

The extent of these problems ig shown in the
following table (7.1} which indicates clearly the
extent of mechanical hreakdowns espeeially in ZORES
where the main water SoUrces -pre Wabteryards. & large

number of wvillages reported (uther} problemsa. Thege




- 163 -

inelude delay in repairs, irregular opening houre,

a4

favouratism snd corruption at

Tt

Table

Villages Reporting the Tyoe

wateryard level.

gf Management

Problemz according ta physiographic Zgnes.

‘lanagement not:Otners:

@

Friendly : :

: Zone/Problem: : Fuel
: Breakdown :Shortage
I
IT
EEE 507
T 50T TRE
i
VI 100,
D RHEEE
VAT R o hes T
Ag a result of these problems

villagers started using

SoUrces expo

The
o be Laken
village.

providing =

(Table 7.2)-

1005
100
B0

5075 50 5

Vi
602

g large number of

ar repairing the old unimproved

zing themselves to seriocus health hazards.

villagers have their ideas with regard to steps
te improve wabter supply aituatign in their
Maost of their suggestions revolve around

new agpurce rather than rectifying the old.
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The table alsc shows a great change in the villapgers
thinking and aspirations concerning the type of source.
Previouely, any village locked forward to have its water-
yard. =Shallew wells and hafirs were considered inefific—
ient and provide unheslthy water. But ss a result of the
sepious problems facing the wateryards with regard to
petrol provision and maintenance, hafirs and shallow
wells seem to be appropriate alternatives. Alssc some
villagers, especially those oWning small number of animals
or those more concerned with the protection of their
Hashab gardens, see shallaw wells and hafirs as the best
way tc stop envircnmental degredation becsuse the water
they provide is rather limited and the efforts involved

in getting water do not attract nomads or animal cwners.
E g

Closer lock to Table clearly reveals these
charges, Villagers in zones I,1l and III live in an
area of Basement Complex where underground water is
difficult to find. Thus nearly all water scurces in these
Zones are caither hafirs or shallow wells and:- =ame
villager are provided by tankers or have cisterns. The
environmental condition is well preserved with plenty
af pasture and vegetation cover. Fgr this reason they
do nat see more water a2s endangering their envircoment,
so They still aspire for bereholes of hafirs. Villagers

in zZene IV and VII geccupy Umm Ruwaba series where most




of the wateryards are found. These areas face a humber
of environmental problems, esvecially remcvel of vegetat-
ion cover, overgrazing,overcultivation and low yields.

A5 a result of these pressures, they started to feel

I_

that more water leads to more envircnmentsl decredation.

Thus most of them suggested shallow wells or improving

the maintenance situaticn as a way to improve environment-
al conditicns and water supply situaticn. Villagers in
zone V and VI ccoupy an area underlain by Basement Complex
and the maln sgil type 1s elay. All drinking water
souraes in these two zZones are either hafirs cr shallow
wells., Few boreholes are found in Wadis and along fanlt
lines., The enviromment is moderately degreded. Thus
large numher of villagers aspire for boreholes while
pthers see shallow wells as s selutien to their water

supply problems.

This result, as indicated earlier, shows a major
change in villsgers aspirstiens snd choice of the water
source, [t seems that mgst gf the villagers bsesome

aware of snvironmental degredation spcund them ahd They

il

attribute the cauge to water supply in unlimited gquantit-
fea. This trend conld be ubkilized by the water provid-

ing agency to implement control measures in erder/to
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reduce the negative lmpset of rural water supplies.

The result shows clearly the willingness af the
villagers toc accept and use water provided by scurces
other than boreholes and will asccept messures to reduce
the negstive impaect aof water if wisely implemented and
clearly explained tc them.

supply programme, depends on the extent to which sceieby
iz censidered during the planning Stages(Y.ﬁ.ﬂohamed,
1982). Local invelvement is very important if the
locel inhabitants are to feel a respensibility for some
common useful resgurce such az pumps and water instal-—
lations. Water provisisn must not be seen as a donor-—
to~goveroment operation, but as deoner te peonle ( C.
Widstrand 1978), This in turn means that planning and
giting of supplies must start from below and consider-
ing the people's wishes. Thug naticnal progr ammes

3

must take into consideration the following vaxrisbles -
a) Priority areas.
-4

b) Level of service 4o be provided.

c) Participaticn of the beneficiaries.
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In the Sudan in general and in the preoject ares in
particular, institutionaslized participation in water
provision is rather new, but self-help in its traditionsl
form is very old and it is part of the rural life. Se=lr-
help in its traditional or instituticnalized ferm shows
the pecple's level cof involvement in domestic water
supply. While in its institutionalized form, it is a5
gubgtitute to full government control over water provision

and management ,

In the project ares, self-help and local involvement
ig8 atill not well crpganized and institutionalized. In
Tget, and zince indepsndernce {1956} there Was no =erious
effort by the government to inveglve the leceal pecple in
water programmes, because the financial ability of the
government was far belcw the aspirations pof the villagers.
Thus at that pericd loecal participation took the form of
delegates sent to press for a water spurce or provision
of food and hospitality to those involved in site select—

ion or building the water scurce.

By 1970 the government conhsidered self-help and
local invelvement ss & mechanism to provide more services
to rural areas. Thus a number of village crzanizstions

were formed te mobilize the loezl rescurces and reduce
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reliance cn the government especially in Servics

provisional development projects.

The involvement of these crganizations in the field
of water supply prcvision became very clear when problems
of management and fuel provision became Very serious.
Still this participation is5 nct ingtitutienalized in
the projeet area. It depends on local initiative and
the co-operation of the wateryard administration. An
sssessment of hthese oroanizations is necessary ta evaluate
their sbility snd their rele with regpect to water
provisicn. This assessment ls necessary bhecause We
feel that loeal perticipation and invelvement 1s Very
important in any future water development project and
in the implementation of any ccntrol measures that may
be suggested by NAW te reduce the negative environment-
al impacte cr te contrcl water provisiclh. Gn the cther
hand if NAW opt for a policy of decentralization, local

involvement becomes essential.

Generally, in the projeet ares, there are a number
of organizations at the wvillage level managing the
affaira of the local community and involved at differ—
ent levels in water supply problems. In scume villages

special committees are formed 'water committe e’ whose
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in sglving problems of maintenance, Spare parts and

fusl provision.

The study locked inta the different forms of conmuil-—
ity organizations In the project arsa and found that
there are sbout g2ix crzanizatlons at the village level

(Table 7.3)

The table reveals that the village councils and
development committess are the most wide spread organiz-
ations and they ars almast found in more than S0z of the
villages in the project ares. On the octher hand water—
yard committees are Tound 1n few villages where water
supply is utilized by pserschs coming from other surrocund—
ing villages. It was alsc found that wateryard committees
and village couneils shoulder the responsibility of
mobilising the loesl respurces in aclving the water
source problems. During the survey it was found that
the most pressing problem facing the wateryard committess
and village councils was how tc keep the watcrysrds
functioning. Thus the deominant sctivity was how fto raise
self-help money to meet the rising costs of fuel,spare

parts and other needs of the wateryard (Table 7.l).
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Mcst of the villagers surveyed seemed to be happy
with the performance of their organizaticons in water
managemsnt, because these crganizations consult them in
any activity to get their sgreement. 4lsg they =see the
fruits of their action in form cf Spare partg or fusl

e 0
for the water yard (Table 7.5).

Table 7.5

Percentage of Villages reporting satisfaction
with the performance of organizations involved in
water msnagement.
: Zane 4 Yes ; iife) .
HES e R e A R o [l O
T 100 e
JEIE ] I 50,
AERETE 1005 S
v 759 25,4
v 66,673 DA
VI 1007 2]
VIT 100 A e
VLT e T s 100 S8

Wise policy for rural water provision reguires the
Tull support of the beneficiaries. This type af policy
involves participation from planning stages through

construction and finslly management. Most of the villages
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(61.5/%) studied reported their participation in the
planning stage. The form ef participation varies from
cte ¥illege to the sther.s In some 1t involves mers
consultation with regard to site 3f the wateryard, in
nthers it may be as major as trangporting some eguip-—

ment ¢r buying cement cr cash contribution.

These facts show the willingnegs of the villagers
to participate effectively in water provisidén as well
as water manggement. In the field of water management
moset of the loecal participation takes the form of cash
contribution. The most pepular procedure folleowed by
the village crganization is to get the support of the
villagere to lewy extra charge per tin of water ta be
usce® to buy fusl, spare parts snd to pay maintenance

coalag. Cash contributions take four forms (-

a) Fixed smounts of money ccllected when need
garigse e.g. in case of breakdowna,shertase of
fuel or tc buy spsare parts.

b) Extra chargee cn water taken from the source
collected by the elerk ¢f the wateryzsrd of
wateryard committes.

¢) In scme cases some villagers agree to raise the

price of some ratiogned commoditles suctll gs SUgUAT,
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tea ete, and use the money collected in self-help prejects
including maintenance and operation of the wateryard.
d) Fixed smcunts of meney to be paid by each family

in the willapgs.
Generally each village device the methcd appropriate
ta the sccncmic condition of the inhabitants ot all sk
them try to aveid direct cash collection because it

invelves much work and rather unpopular.

Effectivencss of Self-help

Villagers through their contributicns are actually
fulfilling a desire. Water provisiocn 1is considered &as
a pre-reguiestite to develcopmsnts but the improvement of
that ascurce to meet standards set by somebedy from out-
side the community is not a pricrity. This 1s why there
ig much enthusiasm and participation in water provisicn
in villages with neo water while villages with water
supplies concentrate their efforts on establishing other
services and not to improve the existing source. In
the projsct ares the survey team found cne village only
that tried tc reduce the distance of the scurce by

installing standpipe in the villags.

Self-help has increased the capabilities af the

rursl people and generated a fesling gf gelf-reliance.




The effectiveness of self-help is tied to factors such
as degree of locsl aupport tc new village grganizarions
or the strength of traditicon, tribal loyalities,
religious affileticns and village factions. The spread
of the willage organizaticns and its competition with
the tpaditicnal lesders may reduce the sffectiveness

of self-help and village participaticn. In spite cf
this fact the different organizsticons as well as the
traditicnal leaders wore sble toc mobilize the local
rescurces and change the attitude of the villagers
tawards services provided by the government becsuse
they contributed effectively in +their econstructicn o

maintenance.

I+ seems +that what is lacking is a clear policy
towards village involvement in the administration of
water sources. There must be soms attempts by NaAW Lo
creste the appropriste organizstions to helkp Hnsatbe
management of the water scurcos. The created crganiz-
ations must be crzganized,guided, and supported technie—
ally and financially. This policy must clearly nutline
the role of the willage organizations and the degree

of support they are sxpected to get from the government .

Summary and conelugiong &
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When econsidering management we have to divide the

functions into two divisions:; the first deals with

o i

administration and the second deals with nperation and

maintensnce. L 2gRic¥ing hoth funetions the survey

L]

-+

showed the importance of local participation soc as te
ensure effective utilization of the source and to reduce
chances of misuse. In this section a summary aof the

main findings and recommendstinns is glven.

&

a) Operation and Masintenance :

1. The study showed the neesd that operation and
meintenance must be considsered from the planning stages

nat to be neglected until problems arise,

2, Operation and maintenance must be decent-—
ralized. The study found aporopriate action in this

direeticn, but the centres sotablighed are still idle,
5

3. Operation and maintensnce 1s vermanent feature
of the rural water programme snd so its continuity depends
an the existance of appropriate crganizaetional structure
and trained personnel capable to deal with water supply
problems.

li, There must be a well defined maintenance
programme that shecks the egnditions of the wateryards

even if no breakdowns reparted.
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5, Ta establish an effeetive means of reporting

any breakege.

6. Operations and maintenance invelves Two
things :(i) equipment and (ii) operators and technical
personnel. In both aspect NAW possesses experience and
technical expertise to perform them efficiently. Thus
newly created msintenznce centres and workshops must
be supplied with logistical support to enable them 1o

-

mave guickly to where they are needed.

b) Adminigtration @

1... The survey found that the administration of
the wateryard is contrdlled by three persons namely the

Clerk (effendi), the Guerd (Ghasffir)and Cperater. This

procedure excludes the loesl community from supervising
the wateryard and will not create a sense of Moyning "
among the villagers. This policy must be changed in
foavour of local participation. There 1is no universal
technique for involving the loecal conmunity in water
supplies, but the experiencs of the last years shows
the ability end willingness cf the locsl inhabitants
and their organizations in taking good care of water
administration. The agency providing water should logk

for the sppropriate organization and leadership to
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either shoulder the responsgibility of water gdministrat-
jan alone or to help the wateryard administraticon.

o, The unified water pricing system is not
sppropriste and it should ahandoned in favour of multi-

level system depending on the ability to pay.

Z, The survey found that the village crganizstions
and development conmittees are involved at different
levels in the administration of the wateryards. As these
comrittess are alsc performing cther functipns it seems
appropriate to cresate special Willage Water Committees"
and give them the full responsibility of water administr-
stign while maintenance is performed by NAW through its
district centres and the committee paye the costs from
revenue collected. This system reduires clear identif-—
ieation of the responsibilities of the Village Water

Committees and NAW,
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CHAPTER VIIT

FONITORING PROGRANMME

The base line survey ascessed the water resources in
the project area with respect to its sdeguacy, habits ef
use and eonsumption patterns and its environmental impaects.
Je have tc confess that in our analysis We gtressed the
negative impacts but without totslly ignering the positive
sspects. This is sc becasuse these negative impacts sre
more prominant. Closer examination will reveal that the
effarts in water provision resulted in time saving and
made life more sasgier in the rural areas. The health
impacts are difficult to quantify as well &as Aifficult
to give o wmonetary value to ease af 1ife. HoWever,
sopessment and evaluation of both positive and negative
immacts are very important so as to tsake the appropriate
remedial messures, becsuse 1t is more expensive to
rectify damages and it 1s cheaper ts take snbicipatory
remedial measures. The right step in this direchtiall
starts with monitering the changes that take place.

This cguld be achieved by a resurvey of the water spurce
{wateryarisj taking the initisl planning data zs base
line and compsre the changes-pesitive or negative— that

took place after water provision. In this regpect wWe
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have to state that it may not be apprcpriate to relate

a]l1l chanres to water provision.

ma
ge L

here may be cther
variables and forces working together io effect the
changes monitored. To seperate the important factors
is the job of the analyst, Our sim herse is to provide
a comprehensive 1ist of the variables for an on-goling
monttoring programme in the project area. The unit G

the secticn recommended to be created in NAW must

shgulder this responsibility.

Taring the survey, informaticn coni indicators of
environmental changes Was gathered. The mo st prominant
indicators are reported here for monitoring. The 1list

of potential indicators is divided into three sechionig;

il

o

pysical, bicleocgical and soci

1, Pmysical Indicstaers

Dsinfall in such marginal sreass plays 8 very import-
ant role in the social and eccnomlc well being of the
inhabitants. Despite this fact rain guages are limited
towns only. For the purpose of monitoring more rain
gwages must be placed in the different zones. This
could be done with the collaboration of the meteorclog-

ical service.

to
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2. Soilis

b
o]
/]
L]

a} Boil erosicn as & result of human

b) Seil struecture and texture.

¢) Sail fertility.

a) Changes in spil moisture content.

e) Percentage of bare soil arcund radius or six
Kms. cf wateryard.

%. Winds and Habcobs

a} Freguency and speed.

b) TImpact cn scils.

i, Water Courses and drainage pattern.
a) Flocding,
b) Change in direction of flow.

f,.,. Water levels during the dry season especially
in shallow wells.

2. Biclegical Indicatdemw :

o -

1. Vegetation cover with respect to -

} Changes in vegetation species.

o

B! Trees — especially failure to regenerate.
L 3 =

o} Density of grasses and shrubs assessed as

(nigh,medium,low) .

d) Invasion of unplatable species..



]

LR

o) Dissappearance of some platable specles.

=
P

Changes in fodder needs and the sppearance
and use of substitutes to natural forage.
g) Outbresk of firss.

h) Spread of termites.

L

Livestock @

a) Areas of concentration during wet and dry

geasons.,

b) Lumber of livestock.,

¢) Changes in the pattern of nomadic imigraticn.
d) Migration of village herds.

£) 8elling of livestock(mere selling at low rrices).
g} Milk supply[judged from its prices}.

h) Qutbresk of animal dilseases.

Agriculture :

a) Changes in crop distribution and combination.
b) Deeclines in crop yislds.

o) Introduciion of neW Crops.

d) Changss in crop rotation.

e) Changes in the pattern of local cultivation
(trend towards continucus use of Crops) .

iy

Changes in crop prices.

4

s
DU

Changes in land temare {selling and renting
of land),
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n) Clearance of new areas for cul tivaticn,
1) Clearance of Hashsb gardens for cultivation.

) Appearance of parasitic plants (Buda) .

k) Appearance of Pests &Nl ULSCHUSED.

: 51 _and Becnomic Indjeators ¢

) Increase or deecrease in populaticn.

: = 7 A : ; ‘ i
b) Age/Sex structure of populstion (e.g. you
(= % :

males 20-3% are sbsent) .
¢) WMigraticn rate.

i) Increase in animal numbers ( sheep,zoats and

camels) .

Numher of tankers or lerries carrying water.

0

=

Number of charceal burning and wocd cutting

permits.

g) Change towards the use of less desired wocd 11

cooking or charcosl making.
n) Number of lorry loads of chercoal from the area.
1) Selective use of trees—diminishing number of
A . (i . = 5
certain species \for bullding, etc. ).

j} Tncreaging distance from aettlement to get wood

gnd grssSses.

i) Distance of pasture from Water source (ir

distance increased for settled herd, range

degredation closs to the water spurce is likely).
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1) Tree felling for fodder.
m) Presence of nomsdic tribes in village lands.

£
1F

n) Human diseases - decreasel or increase o

water related disessss.

a

Woateryard i
%) Date of erecticn.

h) A4ctusl pumping hours.

c) Actual cpening hours.

d) Ampunt of water consumed daily.

e) Average number of pecple using the wateryvard

for different months.

£) Average number of animals using the water-
yard fer different months.

g) Number of villages using the wateryard.
h) Months of water shortage - Ressons.

i) Reascns for shut down.

i) Fer how long the waleryard is closed.
Community resction to shut down,

‘ 1 - =3 "
General condition of the wsteryard |(fence,

taps, mud, pumps, tanks, ete./).
m) Water prices.

n) Revenue collected.
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APEENDIX 11

CON THE CREATION OF WATER AUTHORITY FOR

KORDOEAN REGION

The results of this survey showed clearly the
negative impascts of rural water supplies on the eccsystem.
These negative dimpacts are expected to have wide implicat-
icns on the natural rescurces of the area and leads to
further envircomental degredation. In this respect
further rural water development requires greater co -
ordination with departments and agencies invelved in
national resource management. On the other hand, the
regional administraticn for water must strengthen its
capabilities to carry out water assessment studies lo
ensure maximum development of water resources in the
region. This reguires thinking in terms of the sntire
groundwster basins and watershed management, It is clear
that such anproach cn water provision and natural re-
spurce managesment can conly be achieved through compent-
ent co-crdinating body that invelves all administratinns
and departments desling directly with water provision or
water related matters and respurce management, On the
other hand, the water providing agency must peripdically

review its policies and evaluate its activities. This
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analysis and pericdical assessment will help in the Ter—

caat af future requirements and demands,

Te mchieve theme cbjectives we suggest the creat-
ion of & bedy called "Kordofan Water Development and
Utilization." The proper functioning cf such body can

cnoly be reslized, if suech an institution is based on

legal provisicons.

1/

Such provisions sre embedded in the following Aot;™

Name of the Act and its application

Articsle 1) This Act is called "Kordefan iater Develop—
ment and Utilization” Act, 1983 and it is
applicable once it passed the Regional
Lszsembly znd Signed by the Regional Govern-

ment ..

Board Bstablishment

iptiele ©2) According to this Adct g board should be
egstablizghed called the Kordofan Water
Development and Utilization Beoard. This
Board is & legal body with the suthority

of signituare.,

1/ In writing this part we made use cf similar suggest-

inns proposed for Kasssla by Law,
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Article

3

)

Sl

1

LY
(1]

The Board consist of the follwwing

Commissioner of Hothern Kordofan
Ergwines., Chairman
Upmmissioner of Bouthern Kgrdofan

Frovince

4

Directar General For Water
Director General for Ecoheomics & Finance
Dirsctor Gonersl Regicnal Einistry Fi
Apricul ture

Seil Conservaticn Land Use and Water
Prosramming

Eange and Pasture Management Administr-
aticn

Forest Department

Ground YWater Specialist of NAW

Hafir Bngineer

Senior Vister Engineer, Public &lectric—
ity and Water Corporaticn — =1 Obeid

One representative frem the different

Digtrictg - Areas

The Director General for tater should
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Duties of the Bgard

irtiels 4) L.l To formulate short and long term plans
/ for Water development in the area. Tc

execute the Water pelicy and co-ordin-
ate thes different Studies snd pro—
grammes of the different govermmental
units and to ensure optimal exploit-
ation of the water respurces in the
ares.

.2 To co-ordinats the activities of the
different units invelved in natura
resgurce mansgement with the aim of
snvirormmental proteetion and desert-
ificatiaon cohtrol.

4

L]

=
L

Tg formulate regulations in order
protect the water resources From
polluticon and bad usage.

L.y To formilate requlations for enviro-

mental protection

L

L.5 Ta secure the necessary financial means
ta support the Technicsl Committee
gstablished according to Art s Biar
this Aet and to check the accounts

submitted by the commities
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Technicol Committee Bstsblishment

Article 5) 5.1 Technical Committes should be establish-
ed in consultation with the katlonal
Administration for Water and Seil Con-
servaticn Land Use and lYater Frogramim-
ing Administration. Head cf the
Technical Committes should be a Senior

water engineer and the Seccretary should

be from Snil Conservation and Water

Programming.

5.2 Members of the committee should be
gualifizd =ss experienced nerscnnel
from NAW, Scil Conservation, fange
and pasture menagement and Forest
Departmsnt.

5.% Under delegeticn of the Board, the

committee bears and earries sut the
following responsibilities snd tasks
in co—-grdinaticon with the respective
units

5.3.1 Lxescuting the regulaticns set accord-

ing o Art.L of this Act,
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Offering technical advise fer govern-
ment units and private enterprises
regarding water and water related
matters.

Advising in the location of new wells
and borehcles

To carry out socio-—eccnomic and
envirgommental studies in sites
preoposed for water provision and to
recommend the tyope, capacity and
control measures based on the critér—
ia gutlined belfore.

T'n evaluste and assess the lmpact

of existing scurcas.

Ta menitor changes that take place
after water provision.

Tn diffuse the results of these
surveys and studies to NAW sectinns.
Tp supervisethe creation of water
comiittees and guide them.

Keep records and files for the
different water scurccs containing
infermotion on committees, brealk—

downs, spare paris,revenue collected,
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5.%.10 To device methods aiming ab the
creation of enviranmental awarencss
among villagers.

5.%.11 Supmission of yearly budget to the
Board for spproval and checking.

5,%,12 Issuing of licsnses for drilling
of borehnles to private sector.

5.3.,13 Qarry out hydrogeclcgical and

ot

cenphyesical studies.

= s e e

Apticle 6) The budget of the Board is from all of the
following SoUrces.

) From the Rerional and Central Governments.

o

) Water license foes
¢) Any =ids ocr loans
d) Any octher sgurces

Board Regulationsg

Article 7) The Board should formulate the following

regulations

a) Regulations for locating water sources
in accordance with gnvironmsntal condit—

ions
b) Regulestions for use cf natural resources.
e) Regulations of penalties,

EN

i) Regulaticns for licenses of borecholes <c

te drilled by private sector.
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APPRENDIX TITR

0n Maintensnce and Spare Parts

W ATl

(This information is supplied by Lo in Bl Obeid)

No detailed information is svailable about the mech-
anical breakdge snd 1ts freguency as well as spare parts
usage., 1n general meintenance of wateryards take place
through the maintenance cobires in 1 Obeid, Baras and
Umm Ruwsba. Baeh centre annually receives 1is stock of
gpare parts to be ised when needed, but due to the fregu-—
ent breskdowns there 1s always delays and shortage in

spare parts.

The type of engines working in the project area are
Lister, Torbedn, Deutz and Shobra, while the types of

pumps in use are Hdeca, sshenller, Adller and Zaralf.

Shobra type is found to be not suitable for work in

this ares, sSo it 18 changed by either Lister ar Torbeda .

The most suitsble type of pumps in use in the area,
are EBdeco =nd Scheoller =nd moet of the spare parts
requested are for thesec two types. (See the fnllowing

tables )
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Li st

o N

Tuble

IIT

of Harirs Gxisting in Projcet Area.

: Hafir Capacity Remarks
SR T

T AIN 500,000

AMARAD 60,000
. BIRKAELKBIRA 3,000

MODO 235,800
ARADETIBA 20,000

UMM SHUGEIEA 30,000

SHETKAY Lo, 000

BURBUR 3F:Q00

UMM RANAD 25,000

Ul SAMIN 20,000

BT TIMA 30,000

EOOR BAGAHA 500,000

AR SITON 15,000

TALOSHI 15,000

UM HEIGLEIG 19,008

TL IDAYAT 10,000

MANA 10,000 Silted.
PANGOGA 20,000 L
TiZ BISHARA 1,500 L

EL SIMEIH 113,000

HL GAFRSIL Lo ,000 Seepage common,dry in

tarcha..
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